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INTRODUCTION 


This Oscilloscope is a portable, triggered-sweep, dual-trace, 
DC-to-10 MHz, laboratory-grade instrument. Outstanding 
features such as the fast vertical rise time, good trace 
brightness, and the high input sensitivity make the 
Oscilloscope ideal for the wide range of measurements 
typically encountered in electronics, development 
laboratories, and scientific research, in addition, the rugged 
construction and dependable operation make it a versatile 
tool for either the hobbyist or the service technician. 


Each of the two identical vertical input channels provides a 
Maximum signal sensitivity of 10 millivotts/centimeter. 
‘Their attenuator networks can be switched ‘through 11 
calibrated ranges to set the deflection factor from 10 
milfivolts/centimeter to 20 volts/centimeter. 


Several modes of signal display are selected by each 
channel's position control and the Time Base switch. Either 
or both channels can be displayed as a function of time or as 
a function of each other. At slower sweep speeds, the 
vertical channei signals are alternately displayed at 2 200 
kHz (approximately) rate (chopped mode} so both signals 
appear as a function of the same time base. For faster sweep 
speeds, both signals are displayed alternately (alternate 
mode} on successive sweeps. During X-Y operation, the 
Channel Y1 (X) circuits provide horizontal (X axis) 
deflection and the Channel Y2 {Y} circuits provide vertical 
{Y¥ axis) deflection. 


Calibrated time-base ranges from 0.2 seconds/centimeter to 
0.2 microsecond/centimeter are readily switched in a 1-, 2-, 
5-step sequence. A control on the Time Base switch provides 
variable sweep speeds between switch positions. Any sweep 
speed can be expanded 5 times when the X5 control is 
pulled out, giving a maximum sweep speed of 40 
nanoseconds/centimeter. 


The Trigger Select switch and Level contro! allow the time 
base to be precisely triggered at any point along the pasitive 
or negative slope of the trigger signal. Various trigger signals 
can be selected, These include a sample of Channel Y1 or 
Channel Y2 input signals, an externally applied trigger 
signa?, or a sample of the line voltage. The Trigger Mode 
switch controls the trigger input bandpass. A special TV 
position cuts off unwanted high frequency signals. This is 
especially useful when you want to trigger on TV vertical 
frame signals. 


A calibrated 1-volt peak-to-peak square wave signal is 
provided through a front panel connector, allowing easy 
probe compensation, vertical amplifier calibration, and 
comparison. 

Front panel display controls include Intensity, Focus, and 
Vertical and Horizontal position. An additional control, 
accessible through the rear panel, adjusts Astigmatism. An 
internal switch is used to match the regulated power supply 
to conventional line voltages from 100 volts to 280 volts 
AC. 


Thus, this Oscilloscope combines the most desirable features 
required for precise measurement and display, while its 
solid-state circuitry provides excellent sensitivity, stability, 


and versatility. 


UNPACKING INSTRUCTIONS 


The Oscilloscope packaging consists of the main carton 
which contains a smail carton marked Packs #1—#4, and a 
number of containers and loose parts, some of which are 
wrapped. These parts will be considered the Final Pack even 
though they may not be marked as such. Packs #1 through 
#4 are used to assemble the four circuit boards, while the 
Final Pack is used to assemble the chassis. When you unpack 
Packs #1 through #4, you will also remove a number of 
parts from the Final Pack. Each assembly section has a Parts 
List that relates to a pack. NEVER UNPACK MORE THAN 


ONE PACK AT A TIME. 


The carton marked Packs #1 — #4 contains the parts for the 
circuit boards and a “Pack Index Sheet.” This sheet 
identifies the location of each pack in the carton. Do not 
unpack the entire carton at one time. Refer to the “Pack 
Index Sheet’ when the Manual instructs you to locate a 
certain pack. 


When you check parts, return any part, or group of parts, 
that is packaged in a bag of envelope with a part number to 
its container after you identify it, and leave it there until 
you actually use it in astep. This will prevent intermixing of 
parts and aid in part identification. Some parts, however, 
have been placed in a bag or envelope that is not marked 
with the actual part number but is instead marked with a 
packaging number that begins with the number “171-" or 
“172-", These numbers are used for packaging purposes only 


DO NOT UNPACK YOUR OSCILLOSCOPE PARTS UNTIL | 
YOU ARE INSTRUCTED TO DO $0. 


and do not appear in the Manual Parts Lists. Open each bag 
or envelope that is marked with only a “1714-" or °172-" 
packaging number to identify the parts it contains. 


NOTE: Never use a “177-" or “172-’ packaging number if 
you must order a replacement part. Use only the part 
numbers tisted in the Manual Parts Lists for this purpose. 


Each circuit part in this kit has its own “Circuit Component 
Number” {R2, C4, SW1, ete,). This is a specific number for 
only that one part. The purpose of this number is to help 
you éasily identify the same part in each section of the 
Manual. These numbers will appear: 


— Inthe Parts Lists; 


— At the beginning of each step where a component is 
instatled; 


In some illustrations; 


l 


— inthe sections of the Operation Manual. 


Save all packaging material until all parts have been located 
and/or until you have finished the assembly of the 


Oscilloscope. 


ASSEMBLY NOTES 


Before you start to assemble this kit, be sure you have read the 
wiring and soldering information in the “Kit Builders Guide.” 


Due to the small foi! area around the circuit board holes and 
the smal! areas between foils, it will be necessary to use the 
utmost care to prevent solder bridges between adjacent foil 
areas. Use only a minimum amount of solder, and do not 
heat components excessively with the soldering iron. Diodes, 
transistors, etc., can be damaged if subjected to excessive 
amounts of heat. Use no larger than a 25-watt soldering iron 
with a small tip. Allow it to reach operating temperature, 
and then apply it only long enough to make a good solder 
connection, 


Resistors will be called out by their resistance value in 2, 
kQ, or MQ, and color code. 


Capacitors will be called out by the capacitance value (in pF 
or UF) and type (ceramic, mica, electrolytic, ete.}. 


A separate “‘Mlustration Booklet’ contains numbered 
iNustrations (Pictorials, Details, etc.) that are too large for 
the Assembly Manual. The step-by-step assembly 
instructions will direct you to the proper illustration in the 
Booklet. After you have completed the assembly of your 
kit, place the “Illustration Booklet” with the Manual and 
save them for future reference, 


LOW VOLTAGE CIRCUIT BOARD 


PARTS LIST 


Unpack the pack marked #1 and check each part against the 
following list. Make a check (): in the space provided as 
you identify each part. The key numbers correspond to the 


To order a replacement part: Always include the PART 
NUMBER. Use the Parts Order Form furnished with the kit. 
If one Is not available, see “Replacement Parts’’ inside the 
rear cover of the Manual. Your “Warranty” is tocated inside 
the front cover. For pricing information, refer to the 
separate “Heath Parts Price List.’” 


CIRCUIT 
Component No. 


numbers on the Parts Pictorials {in the “‘Hlustration 
Bookilet’’), 

KEY QTY. DESCRIPTION HEATH 
No. Part No. 
RESISTORS 


NOTE: The following resistors have a tolerance of 5% unless 
they are listed otherwise. 5% is indicated by a fourth color 
band of goid, while 10% is indicated by a silver band. 


1/4-Watt 

Ai () 2 100 2, 10% (brown 6-101-12 
black-brown) 

1/2-Watt 

A2 () 2 100 2 {brown-black- ’ 6-101 
brown) 

A2 () 14 15 kO, (brown-green- 6-153 
orange) 

AZ () i 27 kQ, (red-violet- 6-273 
orange) 


R304, R305 


F312, R314 


F308 
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KEY ary. DESCRIPTION HEATH CIRCUIT 
No, » Part No. Component No. 


Resistors (cont’d.} 
2-Watt 


NOTE: The foltowing resistors are 2-watt wire-wound resistors 
and are the same size physically as 1-watt composition resis- 


tors. 

A3 ( )2 .33.Q (orange-orange- 3-2-2 R306, R307 
silver) 

A3 ()4 51 Q (green-brown- 3-6-2 R315 
silver} 

A3 (34 2.72 (redvicletgold) 3-3-2 R313 

A3 { }2 100 2, 10% (brown- 1-20-2 R202, R303 
black-brown} 

5-Watt 

AA C4 80 92, 10%, wire-wound  3-28-5 301 

CONTROL 

Bi ‘= aa 10 kK 10-386 R309 

CAPACITORS 

Mylar* 

cl ()2 1 pe 27-47 C306, C206 

Electrolytic 

C2 ()2 2 uF 25-123 C303, C304 

c3 (34 1000 YF, tubular 25-111 C4 

C4 ()4 1000 uF, 15V 26-148 C309, €311, 

C312, C313 
C4 (}4 1000 uF, 25V 25-164 C301, C302, 
C307, C308 


*DuPont Registered Trademark 


KEY ary. DESCRIPTION HEATH CIRCUIT 
No. _ Part No. Component No, 


DIODES-TRANSISTORS-INTEGRATED CIRCUIT 


D1 (12 1N5232 zener diode 56-616 ZD313, 
Z2D314 
D1 ( ) 12 1N2071 diode 57-27 D301-D312 


NOTE: Transistors and integrated circuits are marked for identification in 
one of the following four ways: 


1. Part number. 

2. Type number. (In integrated circuits, this re- 
fers only to the numbers in bold type. Disre- 
gard any other numbers or letters on the IC.) 

3. Part number and type number. 

4, Part number with a type number other than the 


one shown. 
D2 () 1 2N3393 transistor 417-118 Q304 
D2 () 4 X29A82S transistor 4147-201 Q306 
D3 Ce) 4 2N3638A transistor 471-234 Q305 
D4 Eat MJE181 transistor 417-818 Q302 
D4 Cea MJE171 transistor 417-819 Q301 
DS ( ) 1 MPSUOS transistor 417-224 Q303 
De ()4 SG4501N integrated 442-65 1C301 

circuit 

HARDWARE 
E1 ()2 4-40 x 5/16” screw 250-213 
E2 ()2 4-40 nut 252-2 
E3 ()-2 #4 lockwasher 254-9 
MISCELLANEOUS 
Fi (}2 Heat sink 216-94 
F2 ()4 14-pin socket 434-298 
F3 ()4 Nut starter 490-5 
F4 {})14 C puller 490-111 


PARTS FROM FINAL PACK 


()1 Low voltage circuit 85-1540-1 
board 

(}4 Assembly Manual 595-1804 

()4 Operation Manual 595-1850 

()4 Parts Order Form 597-260 

as a Kit Builders Guide 597-308 


Solder 


KEY = QTY. DESCRIPTION HEATH CIRCUIT 
No. Part No. Component No. 
Siranded Wire 
( ) 21-1/2” Large black 344-2 
( ) 27-1/2” Large red 344-24 
{ ) 79” Large blue 344-29 
{ } 30° Large brown 344-34 
( ) 18” Large orange 344-35 
( )- 18" Large yellow 344-36 
( } 36" Small brown 344-94 
( ) 24" Small crange 344-93 
Solid Wire 
( } 12° Small black 344-50 
( ) 3-1/2" Small red 344-52 
( ).6" Small yellow 344-54 
{ ) 12" Smail green 344-55 
( ) 151/2” Small white 344-59 
( ) 19" White-black 344-70 
{ ) 14-1/2” White-brown 344-74 
( ) 20-1/2" — White-red 344-72 
( ) 21-1/2" | White-orange 344-73 
( ) 32-1/2" White-yellow 344-74 
( ) 20-1/2" — White-green 344-75 
( ) 24" White-biue 344-76 
( ) 26-1/2" White-gray 344.78 
Other 
{ ) 12° Twin lead 347-2 
( ) 8" Teflon* sieeving 346-27 
( ) 3" Large sleeving 346-7 
( ) 4" Fiber sleeving 346-4 


“DuPont Registered Trademark 
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STE 


P-BY-STEP ASSEMBLY 


Refer to the “Kit Builders Guide” tor complete information 
on unpacking, parts identification, tools, wiring, soldering, 
and step-by-step assembly procedures. 


Position the cirouit board as shown. § 


NOTE: When you Install a diode, always 
match the band or bands on the diode 
with the band mark on the circuit board. 


BANDED 
END 


{ } 2D313:  1N5232 zener diode 
, (#56-618}. 

<< 

( ) 20314:  1N5232 zener diode 
(756-616), 


( } D309! 1N2071 diode (#57-27). 


1N2071 diode (#87-27). q 


D3its 4 


D312: 1N2071 diode (#57-27}. 


D310: 1N2071 diode (#57-27). 
( | D306: 1N2071 diode (#57-27), 


Saider all leads ta the foil and cut 
off the excess lead lengths. 


D308: 1N2071 diode (#57-27}. 


D307; 1N2071 diode (#57-27}. 


} D305; 1N2071 diode (#57-27), 


| } D304: 1N2071 diode (#57-27). 
per 


}{ } D302: 1N2071 diode (#57-27), 


ic } 0304: 1N2071 diode (#57-27). 


to 


i D303: 1N2071 diode (#57-27), 
f 
i 
i 


Solder all leads to the foil and cut 
off the excess lead Jengths. 


{ } 


PICTORIAL 7-7 


F{ } R314: 109 Q, 1/2-watt (brown. # 
black-brown), i 


R315: 51 2, 2-watt (green-brown 
silver}. The circuit board may be 
marked “"1W." 4 
R313: 2.7 Q, 2-watt (red-violet- | 
gold}, j 


R312: 100 9, 1/2watt (brown. | 
black-brown), 4 


R304: 100 ©, 1/4watt (brown. | 


black-brown). | 


R306: 33 9, 2-watt {orang 


orange-silver}. 


R308: 18 kQ, 1/2watt (brown: f 
green-orange}. i 


Cay 


Solder all feads to the foil and cut i 
off the excess lead lengths. i 
zi 
( } R307: 33 2, watt forange- f 
5 orange-sitver}, H 
( ) R311: 27 kQ, 1/2watt (redviolet- | 
orange). 
eae heen are eee 
i 

{ } R305: 100 Q, 1/4-watt {brown f 
black-brown). “4 


i 
t 
i 
it 


R301; 90 8, 10%, Swat | 
wire-wound. Mount the resistor § 
1/16" above the circuit board. | 


R303: 100 2, 2-watt (brown 


| 
biack-brown}. i 


R302: 100 2, 2-watt forown- | 


black-brawn), 


a) 


(} Solder all leads to the foil and cut | 
i off the excess lead lengths. q 


f In the following steps, install each 
NOTE: To install a 14-pin socket, be sure transistor as follows: 
the socket pins are straight. Then insert “ " i 
the socket pins and scider them to the ! Refer to the illustrations and 
Foil. identify the shape of the transistor 
you received, Then identify the C, 
B, ancl E leads, 

2, Insert the transistor leads into the 
corresponding E, C, and B fales in 
the circuit board. 

‘| 3. Position the transistor 1/4” above 
the circuit board. 
Betore you install an 1c, be sure the pins 4. Turn the circuit board over, solder 
ere straight. Than lay it down on one of the leads to the foil, and cut off the 
its rows of pins, as shown at A, and roiiit excess lead lengths. 


over until the pins are at right angles or 
are bent in slightly as shown at B. Re- 
peat this process for the other row of 
Pins. 


( } Q303: MPSUOS transistor 
(#417-224), 


14-pin socket at 10301, 


FLAT 


NOTE: To install an integrated circuit, 
first refer to Detail 1-2A and identify the 
pin 1 end, Then position the pin 1 end 
toward the half-moon marl on the circuit 
beard and caretully install the integrated 
circuit, Make sure all the pins are in their 
respective holes, (If you ever need to 
remove the IC, use the iC puller as shown 
ion Page 20.) 


( ) Q305: 2N3638A transistoi 
(#417-234)}, 

BOTTOM VIEW 
ae t 


PING 


1301: SG4501N integrated sircuit 
(#442-65), 


i) 


“PC i 0306: X294829 transistor 
(#417-201)}. 


ir ‘| 
H{ } G304:  2N3393 _— transistor| 
(#417-118), j 


SMALL 
INDENTATION 


‘eS. 
iL 


NOTCH ygT RIDGE 
be 


Detail 1-2A 


Page 12 


) Prepare a transistor heat sink { 
combination as follows: 


i. Bend the center (c) lead of an 
MJE171 transistor (#417-819) as 
shown, 


2, Mount a heat sink to the transistor 
with a 440 x 5/16" screw, a #4 
Jockwasher, and a 4-40 nut. (Use the 
Plastic nut starter to held and start 
4-40 and 6-32 nuts.) 


4-40 NUT 
#4 LOCKWASHER | 


Sa 


{ } Asbetore, prepare another transistor 
heat sink combination, Use the 
MJE181 transistor (4417-818). 


4-40 x 5/16" | 
SCREW “all D 


( } 0302: MJE187 transistor heat sink 
combination (#417-818). Solder the 
jeads ta the foil and cut off the 
excess lead lengths. 


{ } Q301: MJE171 transistor heat sink 
combination (#477-819). Solder the 
jeads to the foil and cut off the 
excess lead fengths. 


PICTORIAL 1-3 


When you install the following 
4 electrolytic capacitors, be sure you match 
i the positive (+} marking on the capacitor 
j with the positive (+) marking on the 

circuit board, 


| POSITIVE 


77 (HT MARK 


( C311: 1000 uF, 15V electrolytic. 


) 


( } C309: 1000 WE, 18V electrolytic. 


() 


C302; 1000 uF, 25V electrolytic. 


NOTE: When you install an electrolytic 
capacitor, always match the ‘positive (+) 
marked end of the capacitor with the 
positive (+) mark on the circuit board. 


POSITIVE 
(+) MARK 


( C303: 2 uF electrolytic. 


) 


{ ) Solder all feads to the foil and cut 
off the excess lead lengths. 


im 


PICTORIAL 1-4 


} 


) 


€313: 1000 pF, i5V electrolytic. 
312: 1000 uF, 15V electrolytic, 
C307: 1000 HF, 25V electrolytic. 
C3065: .1 uF Mylar. 


C306:.1 uF Mylar, 


C208: 1000 LF, 25V electrolytic, 


Solder all leads to the foil and cut 
off the excess jead lengths. 


Sut both leads of a 7000 tubular 
electrolytic capacitor to 1-1/2". 


( ) Cut two 1-1/4" lengths of fiber sleev- 
ing. 

{ } Slide a length of sleeving over each 

lead of a 1000 uF electrolytic 

capacitor. 


{ } C4: 1000 yF electrolytic. Connect 
the capacitor to the foil side of the 
circuit board and solder the leads to 
the foil as shown in Detail 1-5A. 


( ) R309: 10 k& control (#10-386), 
Solder the lugs to the foil. 


NOTE: When a wire is called for, cut the 
i wire to the specified length and remove 
j 1/4” of insulation from each end, Solder 
| each wire to the foil as it is installed. The 
| loose wite ends will be connected later. 


CIRCUIT BOARD CHECKOUT 


Carefully inspect the circuit board for the 
following conditions: 


( } Unsoldered connections. 


( ) “Cold” solder connections. 


Solder bridges between foil patterns. 


( ) Protructing leads which could touch™ 
together. i 


( ) Transistors and integrated circuit for § 
proper installation. 


( } Capacitors for the correct position f 
of the positive end. 


{ } Diodes for the correct position of 
the banded end. 


PICTORIAL 1-5 


Set the circuit board aside temporarily, 
The remaining circuit board holes wil! be 
used later, 


o 4% % % 1 (NCHES) 2 3 4 5 6 7 
4/8, 3/8) S/e, 7/8 
f ‘ieee | ,— faa | 
a Ce ae = Jt fH T 
is) 3 4 3 6 7 8 3 190 ” 12 13 14 45 16 7 


5% 1 (cM) 2 
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HIGH VOLTAGE CIRCUIT BOARD 


PARTS LIST 


Unpack the pack marked #2 and check each part against the 
following list. Make a check (i in the space provided as 
you identify each part. 


To order a replacement part: Always include the PART 
NUMBER. Use the Parts Order Form furnished with the kit. 
If one ig not available, see “Replacement Parts’ inside the 
rear cover of the Manual. Your “Warranty” is located inside 
the front cover. For pricing information, refer to the 
separate “Heath Parts Price List.” 


CIRCUIT 
Compenent No. 


KEY QTY. DESCRIPTION HEATH 
No. a Part No. 
RESISTORS 


NOTE: The following resistors have a tolerance of 5% unless 
they are listed otherwise. 5% is indicated by a fourth color band 
of gold, while 10% is indicated by a silver band. The resistors 
may be packed in more than one envelope, Open all theresistor 
envelopes in this pack before you check the resisters against 


the Parts List. 


1/2-Watt 

Al () 2 47 ©. (yellow-violet- 6-470 
black) 

Al (Ges | 120 Q (brown-red-brown) 6-127 

Ai (et 1000 © (brown-black-red) 6-102 

Al () 1 1200 © (brown-red-red) 6-122 

Ai C je383 10 kQ (brown-black- 6-103 
orange) 

At GE 2 22 kQ (red-red-crange) 6-223 

Al () 1 89 kf. (orange-white- 6-393 


orange) 


R415, R416 


R404 

R408 

R414 

R402, R407, 
R418 

R417, R421 
R422 


KEY QTY. DESCRIPTION HEATH CIRCUIT 

No. Part No. Component No. 

Resistors (cont’d.} 

1/2 Watt 

At () 2 56 kQ. (green-btue- 6-563 R404, R405 
orange) 

Al () 2. 82 kQ (gray-red- 6-823 R427, R432 
orange) 

Al ae 220 kQ. (red-red-yellow) 6-224 R423 

At (.) 4. 270 kA (red-viotet- 6-274 R424 
yellow) 

Ai () 3 680 kQ (blue-gray- 6-684 R411, R42, 
yellow) R413 

7-Watt 

A2 {) 1 15 kQ, 10% (brown- 1-26-1 R429 
green-orange) 

A2 (} 2 680 kN, 10% (blue- 1-33-1 R425, R426 
gray-yellow) 

2-Watt 

Ag (eee 2700 01, 10% (red- 1-1-2 R403, R406 
violet-red) 

Ag Ci} 4 5600 © (green-blue-red) 1-23-2 R434 

CONTROLS 

Bi (et 20 ko, 10-390 R419 

Bi () 4 100 kO 10-944 R409 

Bi () 1 200k0 10-317 R428 

Bt () 1 500ka 10-946 R430 

CAPACITORS 

Ceramic 

Ci { ) 2 18 pF 21-60 C404, C405 

C1 () 1 130 pF 21-107 C415 

Ci () 1 470pF 21-56 C417 

Ci (3.2 001 uF 21-90 C403, C406 

ct or | 002 uF 21-36 C407 

C1 Cyt ,0033 uF (3300) 21-141 C414 

Ci {) 3 005 pF 21-116 C410, C414 

C418 

ct () 1 01 pF 21-16 C416 

Paper 

C2 () 2 1 wr 23-62 C408, C409 
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CIRCUIT 
Component No. 


KEY QTY. DESCRIPTION HEATH 
No. Part No. 
Tantalum 

c3 ()2 10 uF (10M) 25-220 
Electrolytic 

cA ( )2 100 uF 28-267 


DIODES-TRANSISTORS-INTEGRATED CIRCUIT 


Di (34 1N4149 diode 56-56 
D1 (}2 ZVR-68 zener diode 56-68 
Dt ( }4 1N2071 diode 57-27 
Di ()2 SCM-30 diode 57-56 


NOTE: Transistors and integrated circuits are marked for 
identification in one cf the fallowing four ways: 


1. Part number. 

2. Type number. (In integrated circuits, this re- 
fers only to the numbers in bold type. Disre- 
gard any other numbers or letters .) 

3. Part number and type number. 

4. Part number with a type number other than the 


one shown. 
B2 ()2 2N4889 transistor 417-805 
D3 (44 MPSLO1 transistor 417-811 
D4 {)3 MPSU10 transistor 417-834 
D5 ( }4 N5744V integrated 442-22 
circuit 
MISCELLANEOUS 
Et (4 8-pin socket 434-230 
PART FROM FINAL PACK 
(ja High voltage circuit 85-1962-1 


board 


C412, C413 


c401, C402 


D406 

2DB401, Z2D403 
D402 

D404, D405 


0402, Q403 

C401 

0404, 2405, 0406 
1c401 


Position the circuit board as snown} 
in the identification drawing, 


NOTE: When you install a diode, always 
match the band or bands on the diode 
with the band mark on the circuit board. 


ZVR-68 


( ) 2bao1: 
(#56-68), 


zener 


) 


H( } R418: 10 kQ (brown-black-orange). 


SS 


{ } R414: 1200 2 (brown-red-red). 


D406: 1N4149 diode (#56-56). 


D405: SCM-30 diode (#57-56). 


Solder the leads to the foil and cut 
off the excess lead lengths. 


The steps you perform in this Pictorial are 
in this area of the circyit board, 


: ‘ » a 
#( ) R416: 47 & (yellow-violet-black). « f 
! l" me 


PART 
NUMBER 


IDENTIFICATION 
DRAWING 


diode pat 
BSNS 
Cl ' 
oe Oo 
R422: 39 kQ (orange-white-orangs}. 7] WSF 


PICTORIAL 2-4 


R421: 22 kO, {red-red-orange), 


R426: 680 kQ, t-watt (blue-g 
yellow}, 


R417; 22 kQ (red-red-orange). 


S 
i, eS EE 
1 % } R472: 680 kQ (bluegray-yellow). 


R415: 47 Q (yellow-violet-black), i 
i | 


J ( ) D404: SCM-30 diode (#57-56). f 


i 
| ( ) Solder the leads to the foil and cut] 
I off the excess lengths. i 


ray- 


He) R432: 82 kM (gray-red-orange). 
{ } RA23: 226 k2 (red-red-yellow}. 


( } R424; 270 k& (red-violet-yellow). 


be 
bc 1 1 bare wire. 


yellow). 


( } R414: 680 k& {bluegray-yellaw). 


i 

I { ) R426: 660 KR, t-watt (btuegray- | 
ae if 

i 

i 


a), 


R405: 86 &Q (green-blue-oran 


{ } 1” bare wire. 


NOTE: When you instali a diode, alway 
match the band or bands on the diode} 
with the band mark on the circuit board. 


rel | 
BANDED 
END 


2D403: ZVR-G8 zener diode/ 


1#56-68), 


Solder the leads to the foil and cut# 
off the excess tead lengths. 


(INCHES? 2 


o %* ww % 1 


‘a 

1/8) 88} 8/8, 7/6 1 
: if 
8 


O 8 4 (em) 2 cs 4 5 


in 


IDENTIFICATION 
DRAWING 


NUMBER ™ 
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The steps you perform in this Pictorial are 
in this area of the circuit board. 


R431: 
red), 


5600 Q, 2-watt (green-blue-, 


} R42: 15 kQ, J-watt {brown 
greer-orange}. 


) R427: 82 kQ (gray-red-orange}. 
} R408: 1000 2 (brown-biack-rad). 


} R407: 10 k& {brown-black-orange}. 


} R406: 2700 2, 2-watt {red-violet- 
red} 


} R404; 56 kQ (green-blue-orange). 


} R402: 10 k& (brown-black-orange) 


R403: 2700 2, 2-watt (red-violet-{ 
red), 


Solder the leads to the foil and cut? 
off the excess lead lengths, q 


NOTE: To install an 8-pin socket, be sure i 
the socket pins are straight. Then insert the 
socket pins and soider them to the foil, 


8-pin socket at C401. 


se rer 
NOTE: To instail an integrated circuit, 
first refer to Detail 2-3A (at the bottom of 
this column) and identify the pin 1 end. 
Then position the pin 1 end toward the 
half-moon mark on the circuit board and 
carefully install the integrated circuit. 
Make sure all the pins are in their 
respective holes. 


} 1401: N5741V integrated circuit 
(#442-22). 


i 


SMALL 
WHEN TATION NOTE H 


PIN 4 Pil i PIN 1 


NOTE: An IC puller has been included | \ 
with this kit in case you have to remove an 
IC from its socket, To use the puller, 
insert its foot beneath the IC; then gently 
rock the tool back and forth to lift the IC. 


Dat 
— 
a. et eo 
| ° 


The steps performed in this Pictorial are in 
this area of the circuit board. 


PART 
NUMBER 


= eecanct When you install .1 yF paper 

3 capacitors, always match the banded end 
IDENTIFICATION of the capacitor with the band outline on 
DRAWING the circuit board. 


BANDED END 


NOTE: When you install an electrolytic 
capacitor, always match the positive (+) 
marked end of the capacitor with the 
positive (+) mark on the circuit board, 


POSITIVE (+) 


MARK | 
ale 


{ } €402: 100 uF electrolytic. 


( } C401: 100 pF electrolytic. 


{ }) Solder the leads to the foil and cut 
off the excess lead lengths. 


NOTCH 


pin 


Detail 2-34 


OTE: In the following step, line up the 
flat on the transistor with the flat on the 
| circuit board ard insert the transistor leads 
j into the corresponding E, B, and C holes 
| in the circuit board. Solder the transistor 


ht } 0401: MPSLO1 transistor 


(#417-871). 


NOTE: When you instal! each of the next 
three transistors, position the beveled 
edges as shown, Then insert the E, B, and 
C leads of the transistor into the corres- 
ponding E, B, and C holes in the circuit 
board. Solder the leads to the foil and cut off 
the excess lead lengths. 


(i 
(#417-834}, 


} Q406: MPSU10 — transistor Ff 


{ } 0405: MPSU10 transistor Wh 


| (#417-834)}. i 


PICTORIAL 2-4 


{transistor as follows: 
i 
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Q404: MPSUTO transistor 
(#417-834), 


the next two steps, install each 


The transistars supplied with your 
kit may be one of two different 
shapes. Refer to the illustrations 
below and identify the shape of the 
transistor you have received. Then 
identify the E, B, and C teads. 


Study the appropriate mounting 
detail carefully, as each style 
transistor is mounted differenily. 


insert the transistor leads into the 
corresponding E, B, and C holes in 
the circuit board. 


Position the transistor 1/4" above 
the circuit board. 


Turn the circuit board over, solder 
the leads to the foil, and cut off the 
excess jead lengths, 


0403: 2N4889 transistor 


(#417-805). 


transister 


402: 2N4889 
(#417-805). 
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R428: 200 k® contro! (#10-317). 
Solder the leads to the foil. 


( 


) 


i 
| 
| 
1 
| 


{ ) ©417: 470 pF ceramic. 


( ) C415: 130 pF ceramic. NOTE:4 
Board may be marked 150. i 


f 
fe 


{ }) ©414: 0033 uF ceramic. 


( } ©4117: 005 wF ceramic, { 


{ } C405: 18 pF ceramic. iN 
{ 
j 


{ ) C406: .001 uF ceramic. 


C416: .01 pF ceramic. 


[i 


( ) R430; 500 kM control (#10-946). § 


{ } Solder the leads to the foil and cut | 
off the excess lead lengths. { 


() R419: 20 k& contrat (10-390). 


Bs Pata -" 
J ( } C410: .005 uF ceramic. | 
ee 


I) R409: 100 k& control (#10-941).1 


Solder the leads to the foil. i 


cr /Tfo & Pi) ca18:.005 uF | 
i Nv : 005 uF ceramic. | 
WL 5 
{cae ( OY AL) 9407: 002 uF osremie, 
oF — b ‘ 
| 5 \ — 1G | NOTE: When you install a tantalum 
ENS ; N N KK. CL I capacitor, always match the positive (+) or 
S > S 4 Q | dot marked side of the capacitor with the 
+ Ls co) N ] positive (+) mark on the circuit board, 
st P fo) SP POSITIVE (41 COLOR 
N 5 =< S ; MARK DOT 
=) =," | 
ON SS P + | 
“SLO 
E i 
ENN o> i 
. E \ 1 { ) C413: 10 uF tantalum, 
| —S Lae) () C412: 10 uF tantalum. 
i { 
| } # 
| | Sn i { } C404: 18 pF ceramic. i 
pO meie y () C403:.001 pF ceramic, 
: Vs t { } Solder the leads to the foil and cut 
a+ N i off the excess lead lengths. 
T 
D a 


PICTORIAL 2-5 


PICTORIAL 2-6 
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h, 
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2-1/2" larger orange wire at C, qj 
ee 


5-7/2" larger yellow wire at D, 


1{ } 2-1/2" farger yellow wire at &, 


akon 


4( | 12" green wire at M, 


13° larger brown wire at L. 


() 


( ) 13” larger brown wire at J, 


CIRCUIT BOARD CHECKOUT 
Carefully inspect the circuit board for the 
following conditions: 


Unsoidered connections. 


{} 
{ } “Cold” solder connections, 


} Solder bridges between foil patterns, 


Protruding leads which could touch 
together, 


Transistors for proper type and 


installation. 


Capacitors for the correct position 
of the banded end. 


Diodes for the correct position off 
the banded end. 


' 
Set the circuit board aside temporarily. 
The remaining heles will be used later. 


VERTICAL CIRCUIT BOARI 


PARTS LIST 


Unpack the pack marked #3 and check each part against the 
following list. Make a check (4/} in the space provided as 


you identify each part. 


KEY QTY. DESCRIPTION 
No. 
RESISTORS 


1/8-Watt, 1% 


Al () 2 200 2 

Al () 6 1000 92(tk) 
A (} 2 2000 2 (2k) 
Al ()2 10.1 kQ 
Al ()2 13k 

Al (}2 111k 

A (})2 900 kQ 
Al ()2 990 kQ. 

A { ) 2 999 ks2 
1/4-Watt, 1% 

Al () 2 523.2 

A () 4 900 2 

Al ( } 2 2050 2 (2.05k) 
Al ()2 1MQ. 
1/4-Watt 


To order a replacement part: Always include the PART 
NUMBER. Use the Parts Order Form furnished with the kit. 
If one is not available, see ‘Replacement Parts’ inside the 
rear cover of the Manual. Your “Warranty” is located inside 
the front cover. For pricing information, refer to the 
separate ‘Heath Parts Price List.” 


HEATH CIRCUIT 
Part No. Component No. 
2-32-11 R157-1, R157-2 
2-15-11 Ri02-1, R102-2, 
R122-1, R122-2, 
R125-1, R125-2 
2-12-11 R 156-1, R156-2 
2-40-14 R 104-1, R104-2 
241-14 R155-1, R155-2 
2-42-11 R106-1, R106-2 
2-43-11 R105-1, R105-2 
2-44-11 R103-1, R103-2 
2-45-11 R101-1, R101-2 
2-726-12 Ri32-1, R132-2 
2-610-12 R 121-1, 2121-2, 
R126-1, R126-2 
2-61-12 R131-1, R131-2 
2-96-12 R107-1, R107-2 


NOTE: The following resistors have 4 tolerance of 5% unless 
they are listed otherwise. 5% is indicated by a fourth color 
band of gold, while 10% is indicated by a silver band. 


Bi () 2 33 Q (orange-orange- 
black) 
Bi () 2 68 © (olue-gray- 


black) 


§-330-12 


6-680-12 


Rit2-1, R112-2 


Ri27-1, R127-2 


KEY ary. DESCRIPTION 

No, a 

1/2-Watt 

Ci () 22 100, 10% (brown- 
black-black) 

Ci (j) 4 83 0, 10% (orange- 
orange-black) 

C1 Ciji8 47 © (yellow-violet- 
black} 

Ci { ) 2 88 2 (blue-gray-black} 

ct ( ) 6 400 0, (brown-black- 
brown) 

C1 {) 4 180 2 (brown-gray- 
brown) 

ie (jh 22. 330 2 (orange-orange- 
brown) 

c () 2 360 © (orange-blue- 
brown) 

Cc Cd 4 380 © (orange-white- 
brown) 

Cc {) 2 470 2 {yellow-violet- 
brown) 

Ci ( j) 2 560 Q (green-blue- 
brown) 

Cc () 4 620 0, (blue-red-brown) 

Ci () 4 680 O (biue-gray- 
brown) 

c () 4 820 1. (gray-red- 
brown) 

¢ () 3 1000 © (brown-black- 
red) 

Ci ( j 2 7200 0. (brown-red-red)} 

Cc () 8 1500 Q (brown-green- 
red) 

c (} 4 1800 2 (orown-gray-red) 


HEATH 


Part Alo. 


6-400 


6-330 


6-470 


6-680 


6-107 


6-181 


6-334 


§-361 


6-391 


6-471 


6-561 


6-627 
6-681 


6-821 


6-102 


* 8122 


6-152 


8-182 


CIRCUIT 


Component Ne. 


ALI7-1, R117-2, 
Ai18-1, R148-2, 
R133-1, R133-2, 
AIB4-1, R134-2, 
A142-1, R142-2, 
143-1, F1143-2, 
R541, R542, 
RISB-1, FAT58-2, 
FI62+1, 162-2, 
Ri63-1, 163-2, 
R178, R187 
R108-1, 2108-2, 
A169, RA71 
FULE-1, RIS2, 
Ri16-1, RA16-2, 
RIBO-1, R1S9-2, 
R16 1-1, R161-2 
R160, R170 
Ride, R136-2, . 
Fi4t-1, A144-2, 
RI7S, R177 
Ai46-1, R146-2, 
AN47-1, R147-2 
RI28-1, 123-2 


R129-1, R129-2 
Riss 

R165, R167 

Ri itt, Riii-2 


A166 

R194, R119-2, 
R179, Ri86 
R137-4, R137-2, 
R139-4, R139-2 
R135-1, R135-2, 
Rig2 

R161-1, Ri51-2 
R144-1, Rid4-2, 
R184 

R145-1, B145-2, 
148-1, 148-2 


KEY QTY. 


DESCRIPTION 


1/2-Wait (cont’d.) 


Cc () 2 2000 2 (red-black-red) 

Cc ian Ga) me 2700 Q (red-violet-rec} 

Ci () 4 6800 ©, (plue-gray-red) 

Ci dent 10 kQ (brown-black- 
orange} 

C (ae gee 33 kO, (orange-orange- 
orange) 

C1 (3.22 100 kO (brown-black- 
ysllow) 

CG (oer 1 MQ, (brown-black- 
green) 

1-Watt 

Dt () 1 33 kO, 10% (orange- 
orange-orange) 

2-Watt 

D2 a ae 180 0, 10% (brown- 
gray-brown) 

7-Watt 

D3 () 2 1200 0 wire-wound 

CONTROLS-SWITCHES 

Fi { ) 2 100 © control 

Fi () 4 500 © contral 

F2 Gs). 2000 © (2k) control 
with switch 

F3 (Jeo: 11-position rotary 
switch. with control 

CAPACITORS 

Mica 

Gt () 2 90pF 

Ceramic : 

G2 ( } 2 5 pF 

a2 () 2  83pF 

G2 () 1 75 pF 

G2 () 2 270 pF 

G2 () 2 680 pF 

G2 ( ) 2 2000 pF {.002) 


CIRCUIT 
Component No. 


4-27-1 


1-46-2 


3-36-7 


10-314 
10-9718 


19-718 


63-1231 


20-119 


21-157 
41-155 
21-86 
21-17 
21-177 
24-36 


R153-1, R153-2 
R183 
R172 
Ri85 


R152-1, R162-2 
Ri0g9-1, Ri09-2 


R113-1, R113-2 


R173 


R168 


R174, Ri76é 


R124-1, R124-2 
Ri64-1, R164-2, 
R149-1, R149-2 
R138-1/SW102-1, 
R138-2/SW162-2 
SW101-1/R128-1, 
SW101-2/R 128-2 


0119-1, C119-2 


121-1, C121-2 
C146-1, C146-2 
C126 

0125-1, 0125-2 
C106-1, C106-2 
0129, C132 


QTY. 


DESCRIPTION 


J (-) 2 36632 or 2N3053 

J2 { ) 2 X29A829 

J3 ( ) 4 2N5771 

J3 ( ) 10 2N5770 

J4 ( ) 4  SF50077 

J4 ( ) 12 MPSA20 

J5 () 4 304 

J6 (2-52 MPSU10 

HARDWARE 

K1 ( ) 2 4-40 x 1/4” screw 

K2 ( ) 4 #4 x 3/8" self- 
tapping screw 

K3 (ae ae 4-40 nut 

K4 Gace 1/4" nut 

K5 ()} 2 #4 lockwasher 

K6 () 2 1/4” flat washer 

MISCELLANEOUS 

| (eo Jr2 4.65 wH coil 

L2 () 2 Control mounting 
bracket 

L3 () 1 Vertical input shield 

L4 () 2 Smal heat sink 

L5 () 2 Large heat sink 

L6 { ) 13 Socket pin (one extra 
pin supplied) 

L?7 () 2 Ferrite bead 


PART FROM FINAL PACK 


) 


4 


Vertical circuit board 


417-100 
417-201 
417-292 


417-293 


417-854 


417-801 


417-828 


417-834 


250-52 
250-186 


252-2 
252-39 
254-9 
253-170 


45-39 
204-2140 


206-1183 
215-45 
215-65 
432-134 


475-16 


85-1989-2 


CIRCUIT 
Component No, 


Q111, Q1’12 

Qi04-1, Q104-2 
Q105-1, Q105-2, 
Q106-1, Q106-2 
Q109-1, Q109-2, 
Q110-1, Q110-2, 
Q115-1, Q115-2, 
Q116-1, Q116-2, 
Q117-1, Q117-2 
D101-1, D101-2, 
D102-1, D102-2 
Qi03-1, Q103-2, 
Q107-1, Q107-2, 
Qi08-1, Q108-2, 
Q118-1, Q118-2, 
Q119-1, Q119-2, 
Q120, Q121 

Q101-1, Q101-2, 
Q102-1, Q102-2 
Q113, Q114 


L107, L102 


STEP-BY-STEP ASSEMBLY 


The steps you perform in this Pictorial are 


Position the circuit board as shown | 
in the identification drawing. i 


Ri23-7: 330 2 (orange-orange- | 
brown). 


() RI1%1: 10 Q tbrawn-black-bleck}. i 


{ } R131; 1 MO (brown-black green). } 


( ) R196-1: 47 & (yellow-violet-black), ff 


i { } R118-1: 47 2 tyellow-vioiet-black}. § 
a | 

( ) R124: 33 2, i /A-watt f 
{orange-orange-biack). f 


100 kQ 
{orown-biack-yellow), 


Solder the leads to the foil and cut} 
off the excess lead lengths. 


it ) R104-1: 10.1 k2, 1%, F 
Sy 


—— 
#( ) 103-1: 990 ki, 1%. 


(} Solder all leacls to the foi and cuty 
off the axcess lead lengths. E 


NUMBER NY 
n 


PART 


IDENTIFICATION 
DRAWING 


= Vy oO 
\N ESS 


SS 


WSS 
NS¥ 


A Vere) % 
» wage Ke 


PICTORIAL 3-1 


+ 
Ss" 
CO N 


in this area of the circuit board. 


Hi} -R132-1;523 2, 1%. 


‘ 
if } R1Q1-T: 2.05 kQ {2050}, 1%. 


a 
3s 
8 
2 
g 
I 
p 
# 


fo } R119-1; 680 Q {blue-gray-brown), : 
Da 
} 


fi) R127-1: 68 8, 1/4-watt 
i {blue-gray-black), 


{ } B118-1: 10 Q (orown-black-black). 
{ 
1( | R129-1: 360 2 lorange-biue-brown). 
i 


Rii1-1: 560 2 (green-biue-brown). 


( } Solder the leads to the foil and cut i 


f 
i 
i off the excess lead lengths. 


He} R108-1: 33 Q (orange-orange-black}. 


H( } R101-1: 999 kM, 1%. i 


————— ——————— 
i( j Scider the leads to the foil end cut f 
; off the excess lead Jengths. I 


¢ 


The steps you perform in this Pictorial are 
in this area of the circuit board. 


foncrikeis 1 : 
) R139-2: 820 & (gray-red-brown). } DRAWING 

i i : 

f{ ) Ri44-2: 100 Q - (browr-black-| : 

4 brown), i { % oO ‘ia Ya 


oe Ws 
. x N ies RX 4 
Sa ye 
“WC SSS , 
“LQWQ- i, 
Oo OO 
fc) 125-2: 1000.0 11k), 1% ee VN “ee 
SS , ON WwW F 
i ( ) R1322: 10 2 (brown-black-black). f Ni C\ me # ( } R126-2: 900 22, 1%. 


et i 
i SS WT, : 
Ley 7 el ( off the excess lgad lengths. 


Solder all leads to the foi! and cut = | : 
off the excess lead lengths, i / “aa M ‘ " by? { } R119-2: 680 2 (bluegray-brown), 


( )) R148-2: 10 2 (brown-black-black). 


{ } R127-2: 68 2, 1/4-watt {blue-gray- 
black). 


Bi) 215-2: 47 Q fyellow-violet-btack). "J ) nq 


F( ) R116-2: 47 © tyellow-vioiet-biack). f 


\% oF ( ) R129-2: 360 Q forange-biue-brown], 


R112-2: 33 9, t/4watt forange- § | arias N 
| orange-biack). 4 SS ‘anki ) -R111-2: 560 Q (green-biue-brown)}. 
Ft) R109-2: 100 kA tbrowmblack- | O . Vi) 107-25 1182, 1%, | 


q yetlow). i 
———— 


A ( ) R¥06-2: 171 ko, 1%. 
ee eee 


[( ) 105-2: 200 k, 1%. i 


mm 11) R102-2: 1000 2 (tk), 1%. 
: ; t 
: “i ()-R101-2: 999 i, 1%. 


4 q Q f( ) 108-2: 33 2 (orange-orange-black). ; 


Bj R104-2: 10.1 k&2, 1%, { WP ae 
h = A = ’ = | ( } Solider all leads to the foil and cut f 


off the excess lead tengths, 


R 103-2: 980 kQ, 1%. 


i { } Solder all leads to the foil and cut} 4 
PICTORIAL 2-2 


The steps you perform in this Pictorial are 
in this area of the circuit board, 

PART 
NUMBER 


IDENTIFICATION 
DRAWING 


TQ 
ISGK- 


4 {1} R176: 100 Q {browmbiack-brown). § 


} R177: 100 2 (brown-black-brown}, i 


} 446-1: 180 Q (brewn-gray-brown}. f 


Solder ail leads to the foil and cut# 
off the excess Jeed lengths. 


Solder all leads to the foil and cut S 
i So 


[creworasaane 7 
RS bony x A fil 
off the excess lead lengths. i } Fk f a 4 i 
ao ees [] SEL aver ton (orown-b 

> SS + eure a) { 3 2 (brown- lack-black).§ 


f ra N 
renee: \ i ; 
er OD j R152-1: 33 ki {orange-orange-f 


| f 
ti } R161-1: 47 Q lyellow-vioiet-black), » 


{() R199-1:8202 lgray-red-brown), | 
FC) R162-4: 10 @ (brown-black-black), § 


a , a ~/ i 
J \ f . : 8 f { 
( } RIG6-1: 190 2 thrownblack- F . : ; 
J (0) R424: 70 2 (brown-black-bleck). | 


brown), : 


¥{ ] Solder all leads to the foil and cut i y ( ) R141; 100) fbrawn-black-4 
j off the excess lead lengths. 5 i brown), Hf 
t j ‘ 

}( } Solder all leads to the foil and cut§ 


off the excess lead lengths. 


PICTORIAL 3-3 


The steps you perform in this Pictorial are 
in-this area of the circuit board, 


PART 


R179: 680 & (blue-gray-brown)}. 


q 


i ( 


) 


IDENTIFICATION 


DRAWING 


fi} R168: 180 2, 2watt (brown-gray- 
; brown}. Mount this resistor vertical- 
ly as shown, 


) RiG6: 620 2 (blue-red-brown), 


H i 
E( } R185: 10 kQ [brown-biack-orange). iN 


R160: 68 Q (blue-gray-black). 


R165: 470 Q (yellow-violet-orown), 


| 


) B167: 470 Q lyellow-violet-brown). 
i 


Solder ail leads to the foil and cut 
off the excess lead lengths. 


Solder all leads to the foil and cut 
{ ) H1822: 33 kQ (orangeorange- off the excess lead lengths. 

2 ae ee » R170: 68 Q (blue-gray-black), 

re 

-2: 2000 2 (red- red). 6 | ql 

R153-2: 2 (red-blaci-red} ) R151-2: 1200.8 (brown-red-red). | 


i ) R145-2; 1800 2 (brown-gray-red).f 


4) R86-1: 13 KO, 1%. 


aA ( ) R157-2: 200 22, 1%. 


W{ ) RAG6-2: 2000 22 (2k), 1%, 


( } R144.2: 1500 © (brown-green-red). 


H( J R143-2: 16 @ (browrblack-black), 


( ) R158-2: 10 Q (brown-black-black}, j 


} ( ) Solder all leads to the foil and cut 
{ off the excess lead lengths, 


1 
Solder the ieads to the foil and cut f 
off the excess jead lengths. i 


NOTE: The remaining resiswrs will be 
installed later. 


‘PICTORIAL 3-4 


The steps you perform in this Pictoriai are 
in this area of the circuit board. 


¥( } Reposition the circuit board as 
shown in the identification drawing. 
eee PART 
[} L102: 4.86 pH coil (45-38). Bend j NUMBER 
the jeads toward the slots. wa 


IDENTIFICATION 


SLOT DRAWING 


{ J L107: 4.65 pH coil (45-39), Bend 
| the leads toward the siots. 


NOTE: When you ihstall a diode, aiways 
match the band or bands on the dicde 
with the bend mark on the circuit board. 


{ } D108-1: 1N4149 diode (56-56). 
——————— 


( ) Di10-1: 1N4149 diode (#56-56), 


( ) DI09-1: 1N4149 diode [#56-56). 


( | D107-1; 1N4145 diode (#56-56), 


{ } 1" bare wire, 


{ } 1-1/4" bare wire. 


1-1/4" bare wire, 


1-1/2” bare wire, 


D 108-2: 1N4149 diode (#56-56)." 


( ) G110-2: 1N4 148 diode (#56-56}. 


{ } 0107-2: 1N4149 diode (#56-56}. 


( } 0108-2: 1N4149 diode 1456-56), 


{ } D106-2: 1N4149 diode (#56-56). 


{ } Solder the leads and wires to the foil 
and out off the excess fengths. 


PICTORIAL 3-5 
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NOTE: When you install a diode, always 
match the band or bands on the diode 
with the band mark on the circuit board. 


(} ZD105-1.  DO-7 zener diode 
(#56-50)}, 


( } 1” bare wire. 
( ) D106-1: 1N4149 diode (#56-56). 
( } 1" bare wire. 


—————— 


( ) 1 bare wire. 


B{ ) D103-1: 1N4149 diade (#56-56). 


I { ). 104-1: 1N4149 diode (#56-66). 


( ) ZD105-2: DO-7 zener diode ¢ 
(#56-50), j 


() 1 bare wire. 7 


( ) 1 bare wire. f 


( ) 1 bare wire. 


( ) D103-2: 1N4149 diode (#56-56). 


( } D104-2: 1N4149 diode (#56-56). f 
i 
{ 


( ) Solder the leads and wires to the foil 
and cut off the excess lengths. 


“wm % 1 (INCHES) 2 
18) 9/8} 5/8, 7/8 


5 4 (om) 2 3 4 5 


The steps performed in this Pictorial are in 
this area of the circuit board. 


y if 


NUMBER 


IDENTIFICATION 
DRAWING 


PICTORIAL 3-6 


3 4 8 6 7 
felt lt 
7 i Geode 0 ae bia i, White a. Wee ieee cag 


Reposition the circuit board as 
shown in the identification drawing. 


NOTE: Before you install ceramic 
capacitars, use long-nose pliers to remove 
the excess insulation fram the capacitor 


leads. 
REMOVE ) fe Co 


areas fh 
ce ie 


The steps you perform in this Picteria! are 
in this area of the circuit board. 


IDENTIFICATION 
DRAWING 


117-1: .01 uF ceramic. 


6119-1: 90 pF mica, (The circuit § 
board may be marked 62.) i 


0113-1: .01 uF ceramic. 


NOTE: When you install a tantalum 
capacitor, always match the positive (+) or 
dot marked side of the capacitor with the 
positive (+) mark on the circuit board. 


C122-1: 

1 green-black-green}. F 
F ( ) ©121-1:5 pF ceramic, i 
i 

) q 


25 pF ceramic (violenred- | 


POSITIVE {+) 
MARK 


IC) C1164: 10 nF tantalum. L 


i 
f ( ) ©1121: 01 pF ceramic. 


| st 
oA 


F ¢) C106-1: 680 pF ceramic. ' , Sie pp 


d( ) C103-1:.005 pF ceramic, i 


green-black-black-greenj, 


dot), 


C109-1: 80 pF ceramic (violet-f , ss) SS < Qeq_T |} i 
] % ! \ - z= C101-1: 3.218 pF trimmer ibiue f 


Soider the leads to the foil and cut] | A ia ss : ‘ 
off the excess lead iengths. i @ -f{ ) C1024: 3.218 pF trimmer (blueg 


i / - | dot). 
J { } NOTE: Solder each of the following | S &§ 
trimmer capacitors to the foil as you i 2 j 
H install it. i Ee es 


a7 i mares ee | Solder all leads to the foil and cutf 
off the excess lead lengths. i 


LC 


RIOGE 


B( }) G107-4: 9,2-18 pF trimmer (blue & 


dot). Les PICTORIAL 3-7 


€( ) C105-1:3.2-18 pF trimmer (blue 
dot}. i 


IDENTIFICATION 
DRAWING 


90 pF mica. (The circuit | 


board may be marked 62.} i The steps you perform in this Pictorial are 


in this area of the circuit board. 


F(} C122.2: 25 pF ceramic (violet-red- | 
i green-black-green), i 


dot marked side of the capacitor with the f 
positive (+) mark on the circuit board. i 


F | ! 
H( } C€109-2: 50 pF ceramic (viotet-} f 
j green-biack-black-green). f i 


i{ ) Solder the leads to the foil and cut | | , 
i | he 


off the excess lead lengths. 


1 { } Solder the feads to the foil and cut| 
4 off the excess lead lengths. | 


trimmer capacitors to 
install it. 


eg OSES 


{ ) €107-2; 3,2-18 pF trimmer (bluef | 8 


the foil as you 


dot}. 


J 4 } 108-2: 3.2-18 pF trimmer (biueg NN) NS Q 
i dot). 
J ( ) 105-2: 3.2-18 pF trimmer (bluef as = ‘ re 
i dot). 


i ( } C1022: 3.2-18 pF trimmer (blue 
dot). q 


( } C114-2: 2-6 pF trimmer (red dot). 4 


PICTORIAL 3-8 


IDENTIFICATION 
DRAWING 


Reposition the circuit board as 
shown in the identification drawing. § 


The steps you perform in this Pictorial are 
in this ares of the circuit board. 


| { 2 0146-1: 33 pF ceramic. 
ent 


|) ©6128: .01 aF ceramic, } 
} 


j ( ) €125-1: 270 pF ceramic. 


( ) C127: .1 pF Mylar. 


POSITIVE (+] 


MARK 
(zou 


DOT 


H{ } ©123-1: 10 WF tantalum, 


( } 6125-2: 270 pF ceramic, ' 


| ( } Solder the leads to the foil and cut | 
i off the excess ead fengths. : 
a eee | 
( } ©126: 75 pF ceramic, 


( ) C131; 001 uF ceramic, 


( ) 146-2: 32 pF ceramic. 


i ( } €123-2:10 uF tantalum. 

na 
q ‘| 
\ (0) €124-2:10 wE tantaium. * ‘ 


I { } Solder the ieads to the foil end cut 
i off the excess jead fengths. 


PICTORIAL 3-9 


} Reposition the circuit board as 
shown in the identification drawing. 


af } R124-1: 100 9 control (#10-314). 
4 Solder the lugs to the foil, 


NOTE: Install the next transistors as 
shown. Line up the flat on the transistor 
with the flat on the circuit board. Solder 
each transistor as it is installed and cut off 
the excess lead lengths. 


( ) O106-1: 2N5771 transistor & 
(#417-292). f 


Q106-1: 2N5771 


(#417-292), 


transistor f 


MPSA20 transistor f 


} Q4103-1: 


(#417-801)}, 


E NOTE: To insiall a socket pin, insert ité 
until the ridge is against the board. Use af 
pencil eraser to press the pin into the hole j 
{ Make sure ihe pin is straight; then solder # 


SOCKET 
PIN 


I 
TIE NOLL 


SOLDER 


i ( ) Install three socket pins at 0102-1. 4 


} Install three socket pins at Q101-1, ir 


IDENTIFICATION 
DRAWING 


PART 
NUMBER 


The steps you perform in this Pictorial are 


in this area of the circuit board. 


PICTORIAL 3-10 


) Q104-1 X29A829 transistor { 


(#417-201). 


FLAT 
SIDE 


H(} Dio1-1: SF50077 diode 
(#417-854). 


Di02-i: SF50077 diode 


(#417-854), 


— 
) Locate two £204 — transistors 
(#417-828}, Cut their leads 1/2” 
from the body. NOTE: When you 
instai| them in the next two steps, 
do not solder the leads. 


Q102-1: £304 transistor} 


(#417-828). 
WIDE LOCATING FLAT 


SPACE TAB 


WIDE SPACE 


{ } Q101-1: £304 transistorf 


wl #417828) 


} 124-2: 100 Q control (#10-314). 
Solder the fugs to the fail. 


NOTE: Install the next transistors as 
shown, Line up the flat on the transistor 
with the flat on the circuit board. Solder 
each transistor as it is instafled anc! cut off 
the excess lead lengths, 


transistor 


} Q1068-2: 2N5771 


(#417-292). 


transistor { 


Q405-23 2N5771 


(#417-292), 


MPSA20 transistor § 


Q103-2: 
{#417-801). 


puntil the ridge is against the board. Use a4 
h pencil eraser to press the pin into the heie. i 
j Make sure the pin is straight; then solder | 
| the pin to the foil. j 


) Install three socket pins at Q102 


NUMBER 


IDENTIFICATION 
DRAWING 


PICTORIAL 3-11 


The steps you perform in this Pictorial are 
in this area of the circuit board. 


0104-2: 
(#447-201). 
FLA 


cut off the center lead of the diode as f 
shown. Line up the flat on the diode with tl 
the fiat on the circuit board. Solder the 
leads to the foil and cut off the excess lead 
lengths. 


ie 


| OFF 


( ) D1G1-2:  SFS50077 diode 
(#417-854). 


diode§ 


Di02-2: SFS0077 


(#417-854), 
}) Locate two £304 — transistors } 
(#417-828}, Clr their leads 1/2"] 
from the body. NOTE: When you 
install thern in the next two steps, 
do not solder the leads, i 


Q102-2; E304 
{#417-828). 
WIDE LOCATING 

SPACE TAB ay 


ae 


transistor 


OR 


i WIDE SPACE 
YO} Q104-2: £304 
(#417-828). 


transistor f 


IDENTiF iCATIGN 


DRAWING 
The steps you perform in this Pictorial are 
in this area of the circuit board. 
Ze 
PART f 
NUMBER ( } Install a small heat sink onto a 
36632 or 2N3053 transistor 


(#417-100), Place the heat sink 
on your work area as shown, and 
press the transistor into it. 


{ ] Q120: MPSA20_— transistor 


| (#417-801). h 


( } Q121:  MPSA20 _ transistor | 
(#417-801). 


transistor 


Q118-2: 
(#417-801). 


(} MPSA20 


veansi ston Sue 


NOTE: As you install a control, solder the 
leads to the foil, 


HEAT 
SINK 


( ) In the same manner, press the 
other 36632 or 2N3053 transistor 


| into the other small heat sink, 
_=——SSS 


NOTE; Install each of the following 
transistors in the manner shown, First line 
up the locating tab on the transistor with 
the outline of the locating tab on the 
circuit board. Then insert the transistor jf 
leads into their correct holes which are 
indicated by C, B, and E, Solder each lead 
to the foil and cut off the excess lead 
fength. 


( } R149-2: 500 Q control (#10-918). 


{ } Q117-2:  2N5770 transistor 
(#417-293), 


{( } Q115-2: 2N5770 transistor 
(#417-293). 


{ } Q116-2: 2N5770 transistor 
(#417-293}, 


Q110-2: 
{#417-293). 


2N5770 transistor j 


) 


Q109-2; 
(#417-293). 


2N5770 


transistor } 


) Q112: 36632 or 2N3053 transistor 
(#417-100). 


, ) Q111: 36632 or 2N3053 transistor i 
i (#417-100). i 


Q119 transistor | 


(#417-801). 


MPSA20 


Q108-2: 
(417-801), 


MPSA20 transistor 


Q107-2: 
(#417-801). 


MPSA20 


transistor : 


PICTORIAL 3-12 


The steps performed in this Pictorial are in 
this area of the circuit beard. 


PART DRAWING PNOTE: Cut and usa 
NUMBER sleeving on the jeads of the following 
resistors when it is called for, Solder the 


NOTE: As you instal! each -of the 
foliawing controls, solder the leacls to the 
foik, 


} R149-1; 500 2 contro! (410-918). 


( 


R164-7: 500 2 control (10-918). 


{ } 


MPSA20 transistor 


} 


O119-1: 
(#417-801), 


alan all 


( 


PICTORIAL 3-13 


Ld 


e lengths of teflon i 


leads to the foil at each resistor. Then cut 
off the excess lead lengths. | 


{ } R174: 1200 ©, Z-watt. Use 1/2" 


i lengihs of sleeving. 


() R173: 33° kQ,  Lwatt forange- 
i orange-orange). 


i ( ) R176: 1200 © 7-watt, Use 1/2" 
lengths of sieeving. i 


transistor 


QW7-4: 2N5770 


(#417-293}. 


) 


( 


2N5770 transistor F 


} Q11g-t: 
{#417-293}. 


2N5770 


Q416-1: 
(#417-293). 


transistor 


MPSA20 


118-1: 
#417-801). 


Q110-4: 2N5770 


(#417-293). 


a10g-1: 
(#417-801). 


407-1: 
(#417-B01}. 


oo“ %Y % 1 ONCHES) 2 3 4 5 6 7 
18) 9/8) 8/8, 7/8 i | ( i f } . Hl : 

STAI LAGS WE ON EP pinhead palpate en oe , 

O 8 1 (om) 2 3 4 5 8 7 e a 19 ” 12 1a 4 18 16 17 
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IDENTIFICATION 
DRAWING 


7 zy 


The steps you perform in this Pictorial are 
in this area of the circuit board, 


PART 
NUMBER 


}( ) Reposition the circuit board asf 
f shown in the identification drawing. | 


}( ) R138-1/SW-102-1: 


Mount a 2000 §2 (2k) control f 
{#19-718) to a control mounting# 
bracket as shown, Use a 1/4” flat 
washer and nut, Be sure the bracket} 
jugs are parallel with the controi# 
lugs. H 


Install the assembly and solder the ' ‘ 
lugs to the foil, Be sure the contro! | 

shaft is parallel with the circuit 
board, 


1/4" FLAT 


) R138-2/SW102-2: In the same § 
manner, assemble and install the i 
other 2000 2 (2k) control § 
(#19-718}. and contro! mounting j 
bracket. ! 


— 


ada, 


j board wires at these switch locations are 
} down flat on the circuit board and do not] 
Heep the switches from being mounted all § 


[ the way down onto the circuit board. 


H( } SW101-1: 11-position rotary switch. } 
Make sure the iugs on each wafer are | 
straight, Install the jugs, one wafer } 
at a time, into the circuit board, Be 4 
sure the switch is down onto the F 
circuit board as far as it will go. | 
Then solder one lug of each switch f 
wafer to the foil. Check the switch j 
to be sure it is properly seated. Then § 
solder the remaining lugs. : 


SW101-2: In the same. manner, i 
instal} the other t1-position rotary H 
switch. 


PICTORIAL 3-14 


i Canll 
i Hf | || -gilesuto 
4 4-d0x1/4 | | TRANSISTOR 
ay iH i \ Hl 
=n a | 1 ‘#4 LOCKWASHER 
i Pay 
ita 
| i ) SS. 
; BEVELS 
FERRITE 


BEAD 


fh 4-40x3/8" 
scl e-TaP PING 
SCREW 
Assemble and mount a 
sink assembly as ¢ 


() Gita: 
transistor heat 


follows: 
ie Loosely mount an MPSU10 H 


transistor (#417-834) on a 
large heat sink with a 4-40 x 
1/4” screw, a #4 lockwasher, 
and a 4-40 nut as shown. Be 
sure the beveis of the 
transistor are positioned as | 
shown. f 
2. Slide a ferrite bead over the # 
center transistor lead, i 


3, Mount the transistor heat sink i 
assembly onto the circuit 
board at Q114 with two 4.40 
x 3/8" self-iapping screws. 


4. Solder the transistor leads to 
the foil and cut off the excess 
tead jengths. i 


5. Tighten the transistor heat 
sink screw. i 


4({ } Q113: In the same manner, assemble } 
and mount another transistor heat | 
sink assembly. 


I CIRCUIT BOARD CHECKOUT 
§ Carefully inspect the circuit board for the 
follawing conditions: 


1 () Unsoldered connections. 
I ( } “Cold” solder connections. 
t{ } Solder bridges between foil patterns. 


I { | Protruding leads which could touch 
together, 


fi} Transistors for proper type and 
installation, 


#{ } Capacitors for the correct pasition 
of the positive lead. 


in ) Diodes tor the correct position of 
the banded end, 


The steps you perform in this Pictorial are 
in this area of the circuit beard, 


PICTORIAL 3-15 


PART 
- NUMBER 


oe 

<e ty] ae. shee 5 

cz fies era oS a 
pat 4 ia 

pam Te a ETT 

ra awe ea 


The steps you perform in this Pictorial are 
in this area of the circuit board. 


NOTES: 
1 In the following steps you will 
connect wires to switch lugs, (NS) ; 
means not to solder because other} 
wires will be added later. ‘‘S-" with a] 
number, such as {8-3}, means to § 
solder the connection. The number § 
following “S” tells how many wires § 
are at the connection. i 
2. When you install a wire in the circuit § 
board, solder it to the foil, i 


PART 
NUMBER 


IDENTIFICATION 
DRAWING 


2-1/2" smaller black wire at hote R, 


ts) 


H 


1-3/4" smaller orange wire at wafer 
1 lug 1 (5-1), 


{ 


() 1-1/4" bare wire from hole 7 to} 


wafer 2 tug 1 {S-1). ciel 
I 


( ) 1-1/2" bare wire from water 1 lug 2) 
(NS) to wafer 2 lug 2 (5-1). 


a? — 7 
y oL| 
{ ) 1-3/4” white wire from hole S tol pn. ay 


» wafer 1 {ug 2 (S+2). 


T 
iJ ale 

( } 3-1/2” white-black wire at hole U.§ Wt TT © 
(oma 


SO 


() 4-1/2” white-gray wire at hole X. 7} 4 
4 “=k 
{ ) 1" bare wire from hole B to switch § ard 


fi 

; SW102-1 lug 1 (S-1). iN, 

——$$— SS 

( ) 1” bare wire from hole D to switch Dia! 
$W102-1 lug 2 (S-1), VO. 


{ ) 2-1/2" smaller black wire at hole Y.g 


( } 1-3/4" smaller orange wire at wafer} 
1 lug 1 (S-1). 


H{ ) 1-1/4" bare wire from hole AA t 
wafer 2 lug 1 (8-1). 


i i cf’ 


pierce 
sna 


( ) 1-1/2" bare wire from wafer 1 lug 28 
(NS) to wafer 2 tug 2 (S-1). j 


( } 1-3/4" white wire from hole Z tof 
wafer 1 lug 2 (S-2). i 


() 1 bare wire from hole F to} 
$W102-2 lug 1 (S-1). 


\( ) 1” bare wire from hole H to 
i SW102-2 jug 2 {8-1}. 


} 4-1/4” white-gray wire at hole AC} 


} Vertical input shield. Position the § 

notched end as shown and solder the f 
tabs to the foil. Keep the shield g 
perpendicular to the circuit board. { 


Set the circuit board aside temporarily. 


oO “% mH % 1 (INCHES) 2 3 40 5 6 e 7 


HORIZONTAL CIRCUIT BOAR 


Unpack the pack marked #4 and check each part against the 
following list. Make a check W/) in the space provided as 


you identify each part. 


KEY QTY. DESCRIPTION 
No. be a, 
RESISTORS 

1/2-Watt, 1% 

Al ( }1 200 2 

Al (4 1000 2 (1k) 
Al (39 1800 © (1.8k} 
Al (4 20 kQ 

Al {)4 30 kt 

Al Cake 50 k2 

Al (4 100 kQ 

Al (}4 300 k& 

Al ()4 500 kQ 

Al ()4 1MQ 
1/4-Watt 


PARTS LIST 


To order @ replacement part: Always include the PART 
NUMBER. Use the Parts Order Form furnished with the kit, 
If one is not available, see ‘Replacement Parts” inside the 
rear cover of the Manual. Your “Warranty” is located inside 
the front cover. For pricing information, refer to the 
separate “Heath Parts Price List,” 


HEATH CIRCUIT 
Part No. Component No. 
2-83 R238 
2-58 R237 
2-232 R236 
2-38 R246 
2-201 R245 
2-99 R244 
2-11 R243 
2-204 R242 
2-76 R241 
214 R239 


NOTE: The following resistors have a tolerance of 5% unless 


they are listed otherwise. 5% is indicated by a fourth color 


band of gold, while 10% is indicated by a silver band. 


B1 ( )2 
Bi ()4 
Bt ()4 


150 2 (brown-green- 


brown} 


100 kO, (brown-black- 


yellow) 


4 MOQ: (brown-black- 


green) 


6151-12 


6-104-42 


6-105-12 


R203, R205 
R202 


R204 
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KEY QTY. DESCRIPTION 

No. 

4/2-Watt 

C1 ) 14 2.7 Q (red-violet-gold) 

C1 ) 3 10 Q (brown-black- 
biack} 

C1 )4 22 2 (red-red-black) 

C1 )4 51 © (green-brown- 
black) 

C1 ) 2 100 © (brown-black- 
brown) 

C1 ) 6 180 2 (brown-gray- 
brown) 

C1 )1 200 0 (red-black- 
brown) 

C1 25 220 2 (red-red-brown) 

Ci ) 5 270 Q (red-violet- 
brown) 

Ci ) 2 330 Q (orange-orange- 
brown) 

C1 ) 1 390 2 (orange-white- 
brown) 

C1 yo 510 © (green-brown- 
brown) 

Ct ) 2 680 © (blue-gray- 
brown) 

Ct ) 9 1000 © (brown-black- 
red) 

Ct yet 1100 9 (brown-brown- 
red) 

Ct )1 1200 Q (brown-red-red) 

Cc ) 2 1500 © (brown-green- 
red) 

c ) 1. 2200 2 (red-red-red) 

C1 ) 3 3900 2 (orange-white- 
red) 

Cc 4 4700 © (yellow-violet- 
red) 

c ) 2 6800 © (blue-gray-red) 

Ci ) 2 8200 © (gray-red-red)} 

Cc ) 1 10 kQ. (brown-black- 
orange) 

C1 joa 39 kQ (orange-white- 
orange) 

Ci )p at 


47 kQ (yellow-violet- 
orange) 


HEATH 


Part No. 


6-279 
6-100 


6-220 
6-510 


6-101 


6-181 


6-201 


6-221 


6-271 


6-331 


6-391 


6-511 


6-681 


6-102 


6-112 


6-122 
6-152 


6-222 
6-392 


6-472 
6-682 
6-822 
6-103 


6-383 


6-473 


CIRCUIT 
Component No. 


R271 
R212, R284, 
R285 
R207 
R208 


R249, R269 


R223, R274, 
R275, R281, 
R282, R283 
R257 


R232, R233, 

R256, R261, 

R276 

R214, R215, 
R225, R226, 
R227 

R247, R264 


R229 
R270 
R267, R273 


R206, R216, 
R218, R222, 
R224, R231, 
R234, R259, 
R262 
R278 


R235 
R266, R277 


R291 
R219, R251, 
R254 
R224 


R209, R211 


R279, R280 
R289 


R228 


R217 
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KEY QTy, DESCRIPTION HEATH CIRCUIT 

No. Part No. Component No. 

Ci () 4 100 kQ (orown-black- 6-104 R288 
yellow) 

Ci (j) 1 1 MQ. (brown-black- 6-105 R201 
green) 

1-Watt 

D1 ( ) 1 68 KO, 10% (biue- 1-8-1 R252 
gray-orange) 

7-Watt 

El ( } 2 4700 © (4.7K), 3-21-7 R286, R287 


wire-wound 


CONTROLS-SWITCHES 


Fi () 1 160 © control 10-314 R272 

Fi () 14 500 2, control 10-918 R268 

Ft ()2 1000 ©, (1k) conirol 10-936 R248, R258 

Fi { j 1 5000 2. (5k) control 10-9804 R255 

F2 () 4 10 kQ. control with 19-717 R253/SW205 
switch 

F3 ( } 4 21-position rotary 63-1232 Sw203 
switch 

F4 ( j) 1 8-position rotary 63-1233 SW201/R213/ 
switch Sw204 

F5 () 1 3-position rotary 63-1234 SW202/R2634/ 
switch R263B 

CAPACITORS 

Mica 

Gt (}) 14 106 pF 20-102 C201 

Gt () 1 150 pF 20-103 C228 

Gt ( }) 280 pF 20-1214 C224 

Ceramic 

G2 (}) 1 56 pF 21-85 C223 

G2 () 1 100 pF 21-172 C222 

G2 (} 2 200 pF 21-24 C211, C233 

G2, (} 1 001 uF 21-163 C221 

G2 (}) 4 0033 uF 21-144 C215 

G2 {) 2 005 WF 21-27 0213, C214 

G2 - () 3 01 we 21-16 6202, C203, 

C207 

G2 ( ) fT 02 uF 21-82 C219 

G2 () 2 pF 24-95 C218, C235 

G2 ( }) 2 2 oF 21-99 C236, C237 


KEY 


m 
w 
oO 


RIPTION 


QTY. D 


No. Part No, 

Electrolytic 

G3 ()4 5 uF 25-125 

G4 ()1 6 uF nonpolarized 25-165 

GS ( )2 10 uF 25-54 

G6 ( )2 100 uF 25-117 

Tantalum 

G7 G heat 2.2 UF, 15V 25-195 

Gs { ) 2 2.2 uF, 20V 25-221 

GB nl ea 22 wr 25-212 

Polystyrene 

GQ (1 102 uF 29-40 

Mylar 

Gio ()2  14F 21-47 

Git (31 2 uF 27-168 

Trimmer 

G12 (4 8-50 pF 31-36 

DIODES-TRANSISTORS-INTEGRATED CIRCUITS 

Hi () 4 1N751 zener diode 56-16 
(violet-green-brown) 

Hi ( ) 2 P518775 zener diode 56-314 

Hi ( ) 6 1iN4149 diode 56-56 

H1 { } 1 1N750A zener diode 56-59 


NOTE: Transistors and integrated circuits are marked for 
identification in one of the following four ways. (On 
integrated circuits, the description may have letters other 
than those given in the list. Example: SN7400N or 


MC7400P.) 

1. Part number. 

2. Type number. 

3. Part number and type number. 

4, Part number with a type number other than the 

one shown. 

H2 a2. 2N2368 transistor 417-154 
H2 { )2 SE6020 transistor 417-237 
H3 C4 2N3393 transistor 417-118 
H3 (34 X29A829 transistor 417-201 
H4 {}3 2N4121 transistor 417-235 
H4 ()4 MPSA20 transistor 417-801 
H5 ae 2N5770 transistor 417-293 


CIRCUIT 
Component No. 


C227 
C206 
C212, C234 
C204, C205 


C217 
C225,C226 
C216 


€231 


€208,C209 
C232 


C229 


2D210, ZD2114, 
2D203, ZD204 
ZD214, ZD217 
D205, D206, 
D207, D208, 
D215, D216 
ZD209 


0203, Q206 
Q212, 0213 
ZDB201, Z2D202, 
Z2D232, 2D213 
Q208 

Q210, Q211, 
0216 

Q207 

0209 


DESCRIPTION 


KEY aQTy. 


Integrated Circuits (cont’d.) 


H6 ()4 E304 transistor 

H7 ( MPSU10 transistor 

H8 {)4 U760 integrated 
circuit 

HS Goal SN7400N integrated 
circuit 

H8 a SN7472N integrated 
circuit 

H8 ()1 SN7476N integrated 
circuit 

H8 (}2 SN74122N integrated 
clreuit 

H8 ()1 SN7473N integrated 
circuit 

H8 ( }2 SN7406N integrated 
circuit 

HARDWARE 

J ()2 4-40 x 1/4” screw 

J2 a a #4 x 3/8” self-tapping 
screw 

J3 {}4 4-40 nut 

J4 fp #4 lockwasher 

JB ()2 #6 x 1/4” self-tapping 
screw 

JG (4 Control nut 

MISCELLANEOUS 

K1 {}2 2.2 wH coil 
ired-red-gray)} 

K2 (34 Contro}! mounting 
bracket 

K3 {}) 2 Heat sink 

K4 ( J10 14-pin socket 

Ka ( 16-pin socket 

KB { Ferrite bead 


PART FROM FINAL PACK 


HEATH CIRCUIT 

Part No. Component No. 

417-828 Q201, 202, 
0204, 0205 

4147-834 0214, 0215 

442-50 C261 

443-1 1€202, iC204, 
C208 

443-4 C211 

443-16 C203 

443-23 €205,1C206 

443-44 C207 

443-45 10209, 1C210 

250-52 

250-186 

252-2 

254-9 

250-170 

252-7 

45-73 £201, L202 

204-2078 

215-95 

434-298 

434-299 


475-18 


Horizontal circuit board 85-1990-2 
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STEP-BY-STEP ASSEMBLY 


IDENTIFICATION PART 
DRAWING NUMBER 


The steps performed in this Pictorial are in 
this area of the circuit board. 


i ({ ) Position the circuit board as 
shown in the identification draw- 
ing. 


1” bare wire. 


1" bare wire. 


1" bare wire. 


1-1/4" bare wire. 


1 bare wire. 


1" bare wire. 


1-3/4” bare wire. 


1" bare wire. 


1” bare wire. 


Solder the teads to the foil and cut 
off the excess lead lengths. 


1” bare wire. 


1" bare wire. 


1” bare wire. 


i" bare wire. 


1” bare wire. 


1-1/4" bare wire. 


( } 1-1/4" bare wire. 


Solder the leads to the foit and cut 
off the excess lead lengths. 


PICTORIAL 4-1 


°o 4% 4 % 1 uncHesy 2 3 4 5 


% % ; 
aye, ae) s/o, 7/8 ; bo Lok Lod : 
cea rn T T i qth |p| 
2 3 10 7 12 13 14 16 48 17 


Oo 8 1 com) 2 3 4 5 6 7 
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PART 


IDENTIFICATION 
NUMBER 


DRAWING 


The steps performed in this Pictorial are in 
this area of the circuit board. 


——— Q es 


S 
f } 1" bare wire. H i [eat aN L \ 
i 1” bare wire. i | OF ra a i OS ie al i/ 


et 

H{ } Solder all Jaads to the foi! and cut I i 6 iI — meas 

| _ off the excess lead lengths t | | > 
Se a la, 
i | t | a 


f( i 1-3/4" bare wire. 

( } 1-1/4" bare wire. : 
f ) 1-1/4" bare wire, 
{ ) 1 bare wire, 


( } 1 bare wire. 


( } 1” bare wire. 


( ) Solder all leads to the foil and cut } 
off the excess tead lengths. 


PICTORIAL 4-2 


oO 4Y ee RK 1 (INCHES) 2 


[alae ysye, 7a] | | fails eb ul Pgs hg aioe er 
Prete thee Let pt se ir pot sie at 1 
2 3 14 15 16 7 


QO 5 4 (em) 2 3 4 5 


o 
~ 
a 
© 
iy 
3 


IDENTIFICATION 


DRAWING PART 


‘The steps performed in this Pictorial are in 
this area of the circuit board. 


does not melt the wire insulation and } 
cause a short circuit, i 


{ ) 1-3/8" white wire between holes AG | 
and’Ad. I 


AS. 


() 2-1/2" white wire between holes AL 
and AN, 


PICTORIAL 4-3 


o % % % 1 (INCHES) 2 3 4 5 6 me 
ve) ave) 8/8 778 | 
, 3 Ly L n 1 phy you nl — { { 
QO 8 1 (cm) 2 a 4 5 6 aa a cy 40 W 12 13 14 18 16 7 
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IDENTIFICATION 
DRAWING 


| NOTE: When you install a diode, alwaysi 


The steps you perform in this Pictorlat are 
in this area of the circuit board, 


BANDED. 


END \r) 


4 


) 20210: 1N751 zener diode a ee 


( 


) R233: 220 © (red-red-brown), 


( 


) Solder the leads to the fail and cut 


off the excess lead lengths. 


PICTORIAL 4-4 


SA 
R2b1: 7800 (brown-gray-brown). 


R285: 10 Q (brown-black-black). 


(#56-16). 
) R282: 180 © (brown-gray-brown). 
( } R283; 180 O (brown-gray-brown). 
) R267: 680 & (blue-gray-brown). | 
{ ) R280: 8200 (gray-red-red}. 
} F284: 10 2 (brown-black-black}. 
I ) R261: 226 0 (red-red-brown). 
) ZD217: PS18775 zener diode 
( ) R279; 8200 2 (gray-red-red). (#55-31). | 
fe 
( ) R76: 220 0 (red-red-brown). ) 0216: 1N4149 diode (#56-56). 
| 
; t 
{ ) R278:1100 0 (brown-brown-red). } D2i&: 1N4149 diode (#56-56) 
( ) R274: 180 © (brown-gray-brown). ) Solder the laads to the foil and cut 
off the excess lead lengths. 
({ ) Solder all leads to the foil and cut 
off the excess lead lengths. ) 20214: PS18775 zener diode 
2 (#56-31). 
( ) R278: 180 9 (brown-gray-brawn}. i. = 
} R271: 2.7 2 (red-violet-gold). 
( } R269: 100 9 (brown-black- 
brown). ) R273: 680 O (biue-gray-brown). 
( ) R277: 1500 & (brown-green-red). ) A270; 510 1 (green-brown- 
i. 3 brown). 
r 4 
( ) R223: 180 0 (brown-gray-brown), 
) R224: 1000 © (brown-black-red). 
( } R286: 1200 0 (brewn-red-red), ae 
) R222: 1000 2 (brown-black-red), 
( ) R234: 1600 0 (brown-black-red). 
) R232: 220 O (red-red-brown)}. 


R231: 1000 2 (orewnblack-rea). | 


( } Solder the leads to the foil and cut 
off the excess Jead lengths. 


PNOTE: When you install a diode, always 
i match the band or bands on the diode 
{ with the band mark on the circuit board. 


BANDED 


ie 


{{ ) R219: 3900 © (orangewhite-red). | 


}( } .R218: 1000.2 (brown-black-red}. 


Ai) D207: 1N4149 diode (#56-56). 


4( ) Solder the leads to the foil and cut 
off the excess lead lengths. 


IDENTIFICATION 


DRAWING PART 


NUMBER 


The steps‘performed in this Pictorial are in 
this area of the circuit board. 


zener diode 


Z2D211: 1N751 


(#56-16). 


{ } R247: 330. Q  (orange-orange- 
brown). 


{ ) R249: 100 Q (brawn-black-brown). 


i ( } R251: 3900 2 (orange-white-red). 


{ ) R254: 3900 @ (orange-white-redj. 


1 { } R289; 1000 2 (brown-black-red), 


| { } R257: 200 & (red-black-brown). 


b {4 Solder the leads to the foil and cut 


¥( ) R217: 47 kQ lyellow-violet-orange}. 


{ } R256: 220 2 (red-red-brown). 


( )) R262: 7000 Q (brown-black-red)_ 


{{ ) R264: 330 0 {orange-orange- 
brown), 


off the excess lead lengths. 


20209: 
(56-59). 


IN75OA zener diode | 


{ ) R225: 270 2 (red-violet-brown), 


4 { ) R226: 270 @ {red-violetprown). 


1 { ) R236: 1800 2 (1.8k), 1%. 


ry] {-) R237: 1000 2 (1k), 1%. 


joer} { ) R238: 200 £2, 1%. 


B( } R227: 2700 (red-violetbrown). — | 


j ( ) R266: 1500 & fbrown-green-red). 


#( } Solder the feads to the foil and eut 
off the exeess lead lengths. 


t 


{ } Solder the leads to the foil and cut 
off the excess ead lengths. 


PICTORIAL 4-5 
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PART 
NUMBER 


The steps pertormed in this Pictorial are in 
this area of the circuit board. 


IDENTIFICATION 
DRAWING 


) R214: 270 & {red-violet-hrown). 


[ } R2t6: 1000 2 (brown-black-red). rn . aN 


he St 
R201: 2200 Q (rederedtred). 


Ai} R288: 100k (brown-black- 
yellow), if 


BE 


LOS 
Gs 


A 
Z 
R205: 160 &, 1/4-watt 
A - 
— Z| Z green-brown), 


R211: 6800 Q (blue-gray-red), 


7 : Zh JB 7 
CQ Lo 
F() R201: 1 MO (brown-black-green). Z VT / LEE. 
} ==] | Yj, a C_) ) R209: BBOO &2 (biue-gray-red). 
tT }{ } ZD204:  1N761 zener diodef 
R( + R208: 51 2 {green-brown-black). aw, & | (#56-16). _. H 
R( } 20203; 1N751 zener diode aa, LLL AP | aa H( } Solder the feads ta the foil and cuty 
ELE LL A Cc” i off the excess lead lengths. H 


: (#56-16). 7 
4{ } Solder the leads to the foil and cut | ‘:ppscpmeemeneremermeremecmearnermenmcemeS 


off the excess Jead Jengths. 
PICTORIAL 4-6 


sert the 


NOTE: To install an {C socket, be sure the 
socket pins are straight, Then in: 
socket pins and solder them to the foil. 


+ 


Li 
> 


| refer to Detail 4-84 and identify the pin 1 
fend of the Integrated circuit. Then 
H position the pin 1 end toward the half- 
ymoon mark on the circuit board and 
‘carefully install the integrated circuit, 
I Make sure all the pins are in their 
§ respective holes, PIN I 


{ } 1C2G1: U760 integrated cirouit | 
(#442-50). 


{ } (€202: SN7400N integrated circuit 


(443-7). ; 
{ }] 1C203;.SN7476N Integrated circuit | 
{4443-16}. i 


( ) $€206: 8N74122N integrated circuit 


(#443-23). 


} 10207: SN7473N integrated circuit 
(#443-44), 


pi 


r ) (€211: SN7472N integrated circuit i 
(#442-4), 


i ir } 10216: SN7408N integrated circuit 
aaa. 

f 

i ( ) IC209: SN7408N integrated circuit 
d (#443-45), After you identify the pin 1 
: end of this IC, break off pins 9 and 13 
HT at the base of the IC with a pair of 
long-nose pliers, 


} 10204: an7acoN ‘integrated circuit | 


IC208: SN7400N integrated circuit § 
(#443-1), f 


} (443-28). i 
{ ) 10205: SN74122N integrated circuit I 


re thle 
i me om i 


SMALL 
ee NOTCH 
Mee 


PIN 1 PIN A PIN 2 PIR 1 


Detall 4-BA 


as ——— x IDENTIFICATION 

( } Reposition the circuit board as{ DRAWING - 
q shown in the identification drawing. j PART 

q a - NUMBER 


Sac rare TH 
| NOTE: As you install each of the} 

following controls, solder the leads to the # 
foil. 


The steps you perform in this Pictorial are 
in this area of the circuit board. 


r ) R248: 1000 Q control (#10-936)}. | 
(The circuit board may be marked | 


500.) 


i { ) C224: 290 pF mica. 


k 
| ( ) R272: 100 0 control (# 10-314). 
T ) R268: 500 Gcontrol (#10-918). | 


POSITIVE 
(+1 END 


I{ | ©212: 10 uF electrolytic. 


() R258: 5000 S (5k) control | 
(#10-904}, i 


( } ©213:.005 uF ceramic, 


#( } C214: .005 pF ceramic, This may be } 
a tight fit. 


( } C215: .0033 uF ceramic. j 


{ ) C234: 10 uF electrolytic. * 


NOTE: When you install a tantalum § 
capacitor, always match the positive (+) or 

dot marked side of the capacitor with the { 
positive (+) mark on the circuit board. 
POSITIVE (+) 


PICTORIAL 4-9 


C226: 2.2 uF, 20V tantalum. 


A({ ) C225: 2.2 pF, 20V tantalum. 


} Solder the leads to the foil and cut § 
i off the excess lead lengths. : 
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IDENTIFICATION 
PART 
DRAWING NUMBER 


The steps you perform in this Pictoria} are 
“in this area of the circuit board, 


222: 100 pF ceramic, Position the 
capacitor to the left so it will not 
interfere with the large switch that 
you will install fater. 


i capacitor, always match the positive (+) or§ 
I dot marked side of the capacitor with the] 
{ positive (+) mark on the cireuit board, H 


POSITIVE (4) 
MARK 


PNOTE: As you Install the following 
j control, solder the leads to the foil. 


LARGE SWITCH 
GOES HERE LATER 


C216; 22 wf tantalum. 


} 


C217; 2.2 mF, 16V tantalum. 
Position the positive (+) marked (or } 
red-colored) end as indicated on the § 
circuit board screen, 


f( j R258: 1000 Q {1k} contral 


(#10-936). 


( } C219: .02 uF ceramic, 


St 
( } ©218:.7 uF ceramic. 
ert 
H( } C211: 200 pF ceramic. 


h{ } C202:.01 uF ceramic. | 


( } ©201; 100 pF mica. 


NOTE: When you install each of the 
fottowing electrolytic capacitors, be sure 
you match the positive (+) marking on the 
capacitor with the positive (+) marking on 
the cirouit board. 


POSITIVE 
(+1 ENG 


1 0207: 5 uF electrolytic. 


q( } L201: 2.2 wH coll (red-red-gray) 4 


+ 


ap 
Nr Ont LN E 


(+) MARK 


} C208: .1 pF Mylar. 


i 


Solder the leads to the foil and cut} 
off the excess lead lengths. 


Solder the teads to the foil and cut} 
off the excess iead lengths, i 


NOTE: Each of the 
transistors are one of the three types 
y shown below. First note the wide space or 


the outline of the locating tab on the 
8 circuit board, Line up the transistor with 
Hits outline on the circuit board and insert 
& the leads into their correct holes, which 
f are indicated by G, D, and S. Solder the 

leads ta the foil and cut off the excess lead i 
Jengths. 


LOCATING i 
FLAT 
SPACE TAB 4 


} 0204: E304 transistor (#417-828), 


{ 


( } Q205: E304 transistor (#417-828). 


() Q206: 2N2369 transistor 
(#417-154), 


following two 


locating tab on the transistor, Then el 


PART 
NUMBER 


IDENTIFICATION 
DRAWING 


Q209: 2N5770 transistor 
(417-293), 


{ j 


P 


a) 
=f 


) Q212: SE6020 transistor (#417- 
237}, 


( } Q213: $E6020 transistor (#417- 
237). 


( ) ©2387: .2 wF ceramic. 


( ) C2aé: .2 uF ceramic. 


{ ) Solder the leadé to the foll and cut 
off the excess laad lengths. 


NOTE: Install the next three transistors as 
shown. Note the position cf the wide 
space of the transistor marked with an 
asterisk. 


BOTTOM 


ORIAL 4-17 


transistors 


0210:  2N4121 
(#417-235). 


) 


Q21t: 2N4121 — transistor f 
(#417-235). f 


) 


} 216: 2N4121 transistor? 
(#417-235). 


NOTE: Install the following transistors as 
shown. Solder each lead to the foil and cut 
off the excess lead lengths, 


“8 LEAD 


) 20212: 2N3393 transistor 


(8417-118). 


{ 


2N3393 


transistor 


20213: 
(417-118). 


ZD202; 2N3393 __ transistor 
(#417-118). 


ZD201: 2N3393 transistor 


(#417-118), 


PICTORIAL 4-72 


IDENTIFICATION 
DRAWING 


The steps you perform in this Pictorial are 
in this area of the circuit board, 


{ ) G@203: 2N2369 transistor 
(#417- 154), 


TAS 


TAB 
gg 


1/4" 


transistor 


Q207: MPSA20 
(#4 17-807}, 


FLAT 


{ } Q208; X29A829 transistor 
(#417-201). 


} 


ea 


Hi 


) 


° 
I aye 


ie) 


1-1/2" 


) 3-1/4" 


5 


S$W201/R213/SW204:, — 8-position 
rotary switch with 100 Q control. 
Make sure the pins on each water are 
straight, Install the pins, one wafer 
at a time, into the circuit board. 
Make sure the switch is seated down 
against the circuit board. Solder the 
pins to the foil. 


from 


white-black — wire 
$W204 lug 2 (S-1) to hole BE. 


wire 


white-brown 
§W204 lug 1 (8-1) ta hole AH. 


SW202/R263A/R263B: 3-pasition 
rotary switch with dual 1000 & 
controls. Make sure the pins on the 
wafer are straight. Install the pins, 
one wafer at a time, into the circuit 
board. Make sure the switch is 
seated down against the circuit 


board, Soider the pins to the foil. 
( ) C206: 6 uF nonpolarized electroly- 


tic. Pasition this capacitor with 
either lead to the circuit board. 
Connect the other lead to SW202 
lug 1 {S-1]. 


from 


2-1/4" white-black wire at hole BD. } 


PART 
NUMBER 


IDENTIFICATION 
DRAWING 


The steps you perform in this Pictorial are 
in this area of the circuit board. 


a 


+ 


ea 


f L 


T 


| 


Wh 
2 


PICTORIAL 413 


Ya 
3/8 | 5/8, 7/8 


% 


1+ (om) 2 


1 


(INCHES? 


(eb a 


es ok 


+ 


2 
xO 


a] 


am 


7 
ao 


Kc 
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IDENTIFICATION 
DRAWING 


4 
Lo 


The steps you perform in this Pictorial are 
in this area of the circuit board. 


PART 
NUMBER 


4-40x 1/4" 


TRANS 1 STOR 
J and cut off the excess lead lengths. § 


#4 LOCKWASHER SCREW. 
d llth 
L ) R282: 68 kO, T-watt {blue-gray- 
ae —— 
coun ieee orange}. Soider the leads to the foil 


} NOTE: Cut and use the iengths of sleeving 

called for on the leads of the foliowing 
resistors. Solder the leads to the foil as 
you install each resistor. Then cut off the 
} excess lead lengths. 


4-40 x 38" 
SELF-TAP PING 
SCREW 


0214: Assembie and mount a 
transistor heat sink assembly as 
follows. (NOTE: This assembly is 
different trom those on the vertical 
circuit board.) 


1. Loosely mount an MPSU10 
transistor (#417-834) on a 
large heat sink with a 4-40 x 
1/4” screw, 2 #4 lockwasher, 
and a 4-40 nut as shown. Be 
sure the bevels are positioned 
as shown, 


y( } R286: 4700 9, Z-watt. Use 1/2” 
iengths of sieeving. 


R287: 4700 Q, F-watt. Use 1/2” 
lengths of sleeving, 


2, Slide a ferrite bead over the 
center transistor lead. 


Set the board 


temporarily. 


circuit aside f 


3, Mount the transistor heat sink 
assembly onto the circuit 
board at 0214 with two 4-40 
x 3/8” self-tapping screws. 


Solder the transistor leads to 
the foil and cut off the excess 
lead lengths. 


Tighten the screw, 


another transistor 
assembly. 


PICTORIAL 4-14 
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TIME/CM SWITCH 
Refer to Pictorial 4-15 for the fallowing steps. 


( } B253/SW205: Mount a 10 kQ controf with switch 
(#18-717) to the control mounting bracket as shown. 
Use a control nut. Bend the iocating tab away from 
the control as shown in the inset drawing. 


SW203: Mount the 21-position rotary switch to the 
control mounting bracket with two 4-40 nuts. Be sure 
to position the rotary switch so the lugs are as shown 
in Pictorial 4-18, 

in Pictorial 4-16, w INSET a, 


Naend 
LOCATING 


21-POSITION 
ROTARY SWITC | 


CONTROL 


PICTORIAL 4-15 mounting 


BRACKET 


CONTROL g 


WITH 
SWITCH | 


Refer to Pictorial 4-16 for the following steps. 


Position the switch assembly as shown, 


{ } 


NOTE: To prepare the lengths of wire in the following steps, 
cut the wire to the specified fength. Then remove 1/4” of 
insulation from each end. Position all wires as shown in the 
Pictorial. 

() 


Prepare the following wires: 


QUANTITY WIRE 


2 1-1/2” smaller brown 
1-3/4" smaller brown 
1 3” smaller orange 


NOTE: in the following steps, bend the switch Jugs as shown 
in the drawings. Also, use only a minimum amount of solder 
on the switch lugs. ‘ 


(} 


Connect a 1-1/2” srnalfer brown wire to wafer 1 lugs 8 
{NS) and 11 (S-1). 


Remove an additional 1/4” of insulation from one end 


(} 


3" SMALL 
ORG 


PICTORIAL 4-16 


Connect the 1/4” bare end of this wire to wafer 1 lug 
3 (NS). Connect the bare 1/2” end through wafer 7 
Jug 5 (NS) to Jug 7 (NS). 


{ } 


Connect a 1-3/4” smaller brown wire between wafer 2 
lugs 6 (S-1} and 29 (NS). 


Connect a 1-3/4" smaller brown wire between wafer 2 
Jugs 4 (NS} and 23 (NS). 


( 3) Carefully twist lugs 7, 8, 10, and 11 (of wafer 2) 90° 
as shown in the inset drawing. 


MOTE: Where a wire end passes through a lug and then goes 
elsewhere, as in the following step, it will be treated as two 
wires in the soldering instructions (S-2),"one entering. and 
one leaving the lug. 


Connect a 1” bare wire from wafer 2 tug 7 (S-1}, 
through lug 8 {S-2}, through lug 10 (5-2), to lug 11 


() 


of the remaining 1-1/2” smaller brown wire. {NS}. 
Oo % & % 1 UNCHES) 2 3 4 5 6 ay: 
1/8) ase tse 77/8 : 
H wisi Paps fl il Lo 
SGC a a pte el ae a a Oo 
O 8 4 (cm 2 3 4 5 6 7 8 10 " 12 13 14 15 16 17 


Detail 4-164 


( ) Refer to Detail 4-18A and prepare a 150 pF mica 
capacitor (C228) and an 8-50 pF trimmer capacitor 
{C229) assembly as shown. (Do not cut off any excess 
mica capacitor lead lengths.) 


( }) C228, C229: Connect the capacitor assembly tram 
wafer 7 lug 3 (S-2) to wafer 2 lug 4 (S-2). 


{ ) Connect a 3” smaller orange wire from wafer 1 lug 4 
(S-1) to R253 tug 2 {S-1). 


Refer to Pictorial 4-17 for the following steps. 
( } Position the switch assembly as shown. 


( } R246: Connect 4 20 kQ, 1% resistor between wafer 1 
lugs 17 (NS) and 1 (NS). 


{ ) Connect a 1’ bare wire from wafer 2 iug 13 (S-T}, 
through lug 15 (NS), to lug 17 (S-1). 


5 


{ } Connect a 1” bare wire from wafer 2, lug 23 (S-2), 
through [ug 26 (8-2), to lug 27 ($1). 


{ } C231: Connect a .02 uF polystyrene capacitor 
between wafer 1 lug 5 (S-3) and wafer 2 Jug 15 (S-3). 


{ } Prepare the folfowing wires: 


QUANTITY WIRE 
4 2-1/2" smaller brown 
i 2-1/2"' smatler black 
1 8” ‘white-brown 
1 7-1/2" white-blue 
1 6-1/2" white-gray 
ou% wh % 1 (NeHes) 2 a 
18, 3/8) Ca 7 
9 F 4 (em 2 3 4 5 6 7 8 


bene | 


WHT-GRAY 


PICTORIAL 4-17 


NOTE: Connect anly one end of the following wires. The 
free ends will be connected tater. 


Syn 


WHT-BLU 


{ } 2-1/2” smalier brown wire to wafer 2 lug 30 (S-1). 
( } 2-1/2 smaller black wire to wafer 2 lug 29 {S-2}. 


2-1/2" smaller brown wire to wafer 2 lug 24 (8-1). 


( ) 2-1/2” smatler brown wire to wafer 2 jug 20 (S-1). 


( ) 8” white-brown wire to wafer 2 lug 19 (S-1), 


( ) 2-1/2" smaller brown wire to wafer 2 lug 14 (S-1). 


( } 7-1/2" white-biue wire to switch SW205 lug 2 {S-1). 


{ ] 6-1/2" white-gray wire to switch SW205 lug 1 (S-1). 


N | | ioe lore A 
poe td ore renee ee are re pert et fi ! 
42 43 44 15 16 and 


WAFER 1 


1-1/2" 


BARE 


3/8" 
TEFLO 


SLEEVING 


WAFER 2 f 


Refer 


() 


() 
(4 


9 *% % 1 


178 | o/s | sve | 7/8 f 
T T T 


Oo 8 


16-2 


ACR 


N 


PICTORIAL 4-18 


to Pictorial 4-18 for the following steps. 


Cut five 1-1/2” lengths of bare wire. 


Cut six 3/8" lengths of teflon sleeving. 


Lay a 30 k§2, 1% resistor and a 1-1/2" bare wire 
side-by-side, Then place a 3/8” length of sleeving over 
one lead of the resistor and the bare wire, Refer to 
resistor R246 in Pictorial 4-18. 


R245: Connect the bare wire and resistor lead to 
wafer 2 lug 28 (S-2). 


‘Connect the other end of the bare wire to wafer 1 lug 
17 (S-2). 


Connect the other end of the 36 kQ, 1% resistor to 


wafer 7 jug 16 (NS). 


(INCHES) 


1 (eM) 2 3 4 5 6 


Piace a length of sleeving over one lead of a 50 kQ, 7% 
resistor and a length of bare wire. 


R244: Connect the bare wire and resistor lead to 
wafer 2 lug 26 {S-2). 


Connect the other end of the bare wire to wafer 7 lug 
16 (S-2). 


Connect the other lee of the 50 kQ, 1% resistor to 
wafer 1 lug 15 


Place a length of sieeving over one lead of a 100 kQ, 
1% resistor and a length of bare wire. 


R243: Connect the bare wire and resistor lead to 
water 2 tug 22 (S-2}. 


Connect the other end of the bare wire to wafer 1 lug 
15 (S-2). 


Connect the other lead of the 100 k&, 1% resistor 
wafer 1 [ug 14 (NS). 


Place a length of sleeving over one lead of a 300 kQ, 
1% resistor and a length of bare wire. 


R242: Connect the bare wire and resistor lead to 
wafer 2 lug 21 (S-2). 


Connect the other end of the bare wire to wafer 1 lug 
14 (S-2). 


Connect the other lead of the 300 k&, 1% resistor to 
wafer 1 lug 13 (NS). 


Connect a 1-1/2’’ smaller yellow wire from wafer 1 lug 
13 {S-2} to wafer 2 lug 18 (NS). 


Place a iength of sleeving over one lead of a 500 kQQ, 
1% resistor. 


R241: Connect this lead of the resistor to wafer 2 lug 
18 (S-2). 


Connect the other lead of the 500 kQ, 1% resistor to 
wafer 1 lug 12 (NS). 


Place a length of sleeving over one lead of a 1 M&2, 1% 
resistor and a length of bare wire. 

R239: Connect the bare wire and resistor lead to 
wafer 2 lug 16 (S-2). 


Connect the other end of the bare wire to wafer 1 lug 
12 (S-2}. 


{ ) Connect the other lead of the 1 M&2, 1% resistor to 
water 1 lug 10 (S-1}. 


Refer to Pictorial 4-19 for the following steps. 
( ) Prepare the following wires: 
QUANTITY WIRE 
8” white-red 
10” white-yellow 
2 3-1/2” smaller orange 
4 3” white-black 
5” white-black 
3 3” smaller brown 
1 6" white-green 
4” smaller brown 
i 7” white-orange 
4" white-yellow 
1 4” white-blue 


Position the switch assembly as shown. 


() 


NOTE: Connect the following wires to the switch. The free 
ands will be connected Sater. 


6”' white-green wire to wafer 2 lug 3 (S-1). 

4” smaller brown wire to wafer 2 tug 2 (S-1). 

7" white-orange wire to water 2 fug 1 (8-1). 

4” white-yellow wire to contro! R253 Jug 3 (S-7). 


4" white-blue wire to control R253 lug 1 {S-4}. 


Check all the switch lugs to be sure that solder has not 
blobbed onte nearby Jugs or eyelets, 


f 


{ 
SMALLER 


Oo 5 1 (om) 2 % 4 c] 6 


SMALLER ORG 
ORG GA 
( ] 8" white-red wire to wafer 1 lug 9 (S-1). WET GRN oe 4 
“CRN Q 
{ ) 10” white-yellow wire to water 1 lug 8 (S-2). 4" 
FSMALLER 
NX 
{ } 3-1/2" smaller orange wire to wafer 1 tug 7 (S-2). BRN 
4} 3” white-black wire to wafer 7 lug 6 (S-1). 
( ) 5” white-black wire to wafer 1 lug 2 {5-1}, 
R253 
( ) 3-1/2" smali orange wire to wafer 1 lug 1 (S-2). 
{ ) 3°smailer brown wire to wafer 2 lug 12 (S-1). 
( ) 3% smaller brown wire to wafer 2 lug 9 (S-1). 3H ¢ f 
SMALLER 3" 
( } 3% smaller brown wire to wafer 2 lug 5 (S-1). BRN omar 
PICTORIAL 4-19 
CoC * % % 1 (INCHES) 2 ic} 4 5 6 7 
yensereerei i ty yt pot : res aren ee eee . | 
10 4 12 19 14 5 16 17 


TAT 


roca) 
[aa 


PICTORIAL 4-20 


Refer to Pictorial 4-20 for the following steps. 


{ ) Position the switch assembly near the horizontal 
circuit board as shown. 


Connect the wires caming from wafer 2 to the circuit board 
as follows. Soider each wire to the foil as you install it. 
(NOTE: The brown wires called for are smaller brown 
wires.) 


{ } Brown wire from jug 36 to hole P. 


Brown wire from lug 24 to hole R. 
Brown wire from lug 5 to hole S. 
Brown wire from lug 20 to hole T. 
Brown wire from lug 9 to hole U. 
Brown wire from lug 14 to hole X. 


Brown wire from Jug 12 to hole Y. 


( ) Smaller black wire from lug 29 to hole J. 


Connect the wires coming from wafer 1 to the circuit board 
as follows. Solder each wire to the foil as you install it. 
( ) Smaller orange wire from lug 1 to hole K, 


( } Smaller orange wire from jug 7 to hole L. 


Refer to Pictorial 4-21 (in the “illustration Booklet”) for 
the following steps. 


{ ) Refer to Detail 4-21A and loosely mount the switch 
assembly to the circuit board at SW203 as shown. Use 
two #6 x 1/4” self-tapping screws. Do not pinch any 

wires between the circuit board and switch. 


| #6 x 1/4" 


| 
& Osele-tarpine 


SCREW 


Detail 4-21A 


Connect the wires coming from wafer 2 to the circuit board 
as follows. Solder each wire to the foil as you install it. 


Position each wire down neatly on the circuit board. 


( ) White-orange from lug 1 to hole AK. 
{ ) Smaller brown from lug 2 to hole AE. 


( } White-green. from jug 3 to hale AF. 


( } White-brown from tug 19 to hole AT. 


Connect the wires coming from wafer 1 to the circuit board 


as follows. Solder each wire to the foil as you install it. 
( ) White-black from jug 2 to hole BR. 


{ } White-black from lug 6 to hole AA. 
( } White-yellow from jug 8 to hole BA. 


'( ) White-red from tug 9 to hole BC. 
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Connect the wires coming from contro}! R253 to the circuit 
board as follows. Solder each wire to the foil as you install 


it, 
{ } White-blue from lug 1 to hole AU. 


( ) White-yellow from lug 3 to hole AX. 


{ } C232: install one lead of the 2 4F capacitor in hole Z 
on the circuit board as shown. Solder the lead to the 
foil and cut off the excess lead length. NOTE: If your 
capacitor has a band on one end you may disregard 
this band. ; 

} Connect the other capacitor lead to switch SW203 
wafer 2 lug 11 (S-2}. 


Connect the wires coming from switch SW205 to the circuit 
board as follows. Solder each wire to the foil as you instal! 
{ ) White-biue from Jug 2 to hole AZ. 
{ } White-gray from lug 1 to hole AY. 


{ } Position all the wires down neatly on the circuit 
board. 


Turn the circuit board over and 
position it as shown. 


i In the following steps, install the wires to 
i) the foil side of the circuit board as shown. | 
i Solder each wire as you connect it and3 
then gently tug on the wire to be sure it is 
| properly soldered, Leave the wire 
# insulation 1/8” from the circuit board so 
| the connection can be soldered, 


PART 
NUMBER 


( } 7'' white-blue wire at hole F. 


( ) 9" white-green wire at hole E, 


9" white-gray wire at hole D. 


) 


i ( 


{ ) 14’ twin Jead at H and G. Prepare 
both ends as shown, 


1" 


{ ) 12 white-orange wire at hole A. 


| CIRCUIT BOARD CHECKOUT 
Carefully inspect the circuit board for the 
following conditions: 


( } Unsoidered connections. 
{ } “Cold” solder connections. 
( } Solder bridges between foil patterns. 


( } Protruding leads which could touch 
together. 


{ } Transistors and integrated circuits 
for proper type and installation. 


( } Capacitors for the correct position 
i of the banded end. 


{ } Diodes for the correct position of 
the banded end. 


Set the circuit board aside temporarily. 


o-%*- & & 4 =) 


ve, ave | bye, 7/8 
ean are pl 
5 


Oo 8 4 (omy 2 a 4 
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CHASSIS ASSEMBLY 


PARTS LIST 


To order @ replacement part: Always include the PART 
NUMBER. Use the Parts Order Form furnished with the kit. 
If one is not available, see ‘*Replacement Parts” inside the 
rear cover of the Manual, Your “Warranty” is located Inside 
the front cover. For pricing information, refer to the 
separate ‘Heath Parts Price List.” 


Unpack the remaining parts (Final Pack} and check each 
part against the following list. Make a check mark (V7) in 
the space provicled as you identify each part. 


KEY Qry. DESCRIPTION HEATH CIRCUIT 
No. Part No. Component No. 


RESISTORS-CONTROLS-CAPACITORS 


Al Ge) 22 0, 1/2-watt (red- 6-220 R7 
red-black) resistor 

A2 () 47 kQ, t-watt (yellow. 1-7-1 R4 
violet-orange) resistor 

A2 (es 5 MQ, 1-watt 1-35-1 88 
(brown-green-green) 

A3 { } MQ, precision resistor 2-14 

A3 (Casy 10 M&82, precision resistor 2-17 

A4 ( })2 200 22 controi 10-1058 R5, R6 

AS (ie er 0kQ control with 19-716 R2/SW3 
switch 

AG { } MQ control 10-1043 R3 

A7 ( } 2 1 aE Mylar capacitor 27-132 C1, C2 

A8 {) 1 00-100-300 electrolytic 25-228 C3 
capacitor 


SWITCHES-INSULATORS 


31 (4 420-240 switch 60-54 wa 
Bl {)4 NOR-LOW switch 60-608 Ws 
ae () 2 DP3T slide switch 80-610 Swi, SW2 
83 (eae a Cushion strip 73-5 
Ba (15 Alligator clip insulator 73-34 
BS ()5 Grommet 73-45 

{ } 1 Fish paper 78-103 
Bo (34 Line cord strain 75-182 

reliet 


B7 ()4 Circuit board standoff 75-710 


KEY QTY. DESCRIPTION 
No. 
HARDWARE 


HEATH 
Part No. 


CIRCUIT 
Component No. 


NOTE: The hardware may be in more than one packet. 
Open all the hardware packets in this pack before you check 
the hardware against the Parts List. 


#1-#2-#3 Hardware 


cl (14 
C2 (12 
C3 () 4 
c4 () 4 
cs () 4 


#4 Hardware 


cé { } 4 
C7 () 8 
cs () 3 
c9 () 8 
c10 () 8 


#6 Hardware 


c14 {} 4 
C12 ( )41 
C13 ( 12 
c14 () 8 
C15 ()4 
C16 ()5 
C17 (31 
C18 () 4 
C19 ()8 
¢20 ()1 
cat ()4 
c22 ( ) 19 
C23 ( }21 
C24 ()4 
C25 ()4 


1-78 x 1/4” flat head 
screw 

#4 x 1/4" screw 
3-48 x 3/8” flat head 
screw 

3-48 nut 

#3 lockwasher 


4-40 x 1/8” setscrew 
4-40 x 1/4” screw 
4-40 x 8/16” black flat 
head screw 

4-40 nut 

#4 lockwasher 


6-32 x 3/16" flat head 
screw 
#6 x 1/4” self-tapping 


_ screw 


6-32 x 1/4" screw 
6-32 x 1/4" flat head 
screw 

6-32 x 5/16” setscrew 
6-32 x 3/8” screw 
6-32 x 3/8” flat head 
screw 

#6 x 3/8” self-tapping 
flat head screw 

#6 x 3/8" hex head 
screw 

6-32 x 1/2" screw 
6-32 x 3/4" flat head 
screw 

6-32 nut 

#6 lockwasher 

#6 solder jug 

§-32 tapped hex 
spacer 


250-1231 


250-420 
280-251 


252-1 
264-7 


250-156 
250-52 
250-1106 


262-15 
254-9 


250-70 
250-170 


250-235 
250-416 


250-100 
250-89 
250-32 


250-441 


250-475 


250-162 
250-503 


262-3 
254-1 
259-1 
255-188 
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KEY QTY. DESCRIPTION HEATH CIRCUIT 
Part No. Component No. 


#8 Hardware 


C26 (14 8-32 x 1/2" screw 250-585 
C27 () 2 8-32 x 1" screw 250-97 
C28 () 6 8-32 nut 252-4 
c29 ( )10 #8 lockwasher 264-2 
C30 () 2 #8 flat washer 253-45 
Other Hardware 
C31 a 10-32 x 5/8” 250-1162 
thumbscrew 
C32 ()7 Control nut 252-7 
C33 ()5 Controt flat washer 253-10 
C34 ( }-2 Large solder tug 259-27 
C35 () 4 Push-on nut 252-193 
C36 ( ) 4 5/16” spacer 255-49 
C37 (oe 2 1-3/8" threaded spacer 255-66 


{ ) 1 Top cover 90- 1109-2 
( ) 1 Bottom cover 90-1110-2 
(a) Front subpanel 100-1676 
{ )1 Front panel 203-1723-1 
(})14 Rear subpanel 200-1205 
() 1 Left subpanel 200-1206 
()4 Right subpanel 200-1207 
(34 Rear panel 203-1631-1 
D1 () 14 Right shield bracket 204-2066 
D2 {)4 Left shield bracket 204-2067 
D3 ()2 Control bracket 204-2139 
t.292 Side rail 205-1414 
()4 CRT shield 206-1120 
D4 (1 CRT subshield 206-1205 
DS ()2 CRT clamp 207-606 
; ()1 Rear panel ring 210-97 
{ ) 14 Front panel ring 210-98 
D6 co CRT ring 210-76 
D7 ()4 Handle 211-61 
D8 () 2 Detent 266-807 


KNOBS-BUSH INGS- FEET 
(05 


Ei ) Large black control 462-051 
knob 

E2 (75 Conceritric knob 486-613 
bushing 

E3 Ca? Smail knob bushing 455-71 

£4 (05 Smal! red knob 462-363 

E4 ()2 Small black 462-390 
knob 

£5 Phe Black knob with 462-399 


skirt 


KEY 


No. 


QTY. 


DESCRIPTION 


Knobs-Bushings-Feet (cont’d.) 


ES 
£7 
Eg 
E8 
Eg 
Eto 


Large knob bushing 
Detent cover 

Large nylon bearing 
Small nylon bearing 
Small rubber foot 
Large rubber foot 


LABELS-CRT-WINDOW 


Fi 
F2 
F3 


MISCELLANEOUS 


GT 
Gt 
G2 
G3 
G4 
G5 
G6 
G7? 
G8 
Gg 
G10 
G11 


Gti 


Gt2 
G13 
G14 
G15 
G16 
Gi7 
GIs 
G18 
Gig 


G20 


{ 
{ 
( 
{ 
{ 


( 
{ 
( 


BSN BRON BB ew oONwe en 


Danger label 

Fuse replacement label 
Heathkit label 

Blue and white label 
CRT (cathode ray 
tube} 

Graticule 

CRT window 

CRT bezel 


Power transformer 
Line cord 

Test cable 

Wire harness 

1/8" coupling 

1/4" coupling 
Plastic clamp 

Top handle grip 
Bottom handle grip 
Coil spring 
Alligator ctip 

Cord retainer 

Cabie tie 
Decorative insert 
#53 lamp 
1/2-ampere slow-biow 
fuse 

Tampere slow-blow 
fuse 

Fuse biock 
Terminal strip 

BNC connector 
Feed-through connector 
CRT socket 

Larnp sacket 

Long control shaft 
Short contro! shaft 
Allen wrench 
Alignment tool 


HEATH 


Part No. 


CIRCUIT 
Component No. 


458-50 
462-008 
465-54 
AB5-62 
261-1 
261-9 


390-147 
390-1255 
390-1213 
391-34 
411-818 


414-36 
446-646 
210-74 


54-919 
89-22 
134-237 
134-940 
456-36 
456-7 
207-38 
211-67 
211-68 
258-192 
260-16 
261-39 
354-6 
391-81 
AVQ-17 
421-20 


421-23 


422-1 
431-14 
432-59 
432-893 
434-41 
34-44 
453-271 
453-272 
490-23 
490-71 


PL 
Fi 


Fi 


REAR SUBPANEL ASSEMBLY 


Refer to Pictorial 5-1 (in the “illustration Booklet”) for the 


STEP-BY-STEP ASSEMBLY 


( J Refer to Detail 5-1C and install the fuse block at Ft. 
Use a 6-82 x 3/8" screw, two #6 iockwashers, and a 


6-32 nut. 


following steps. 


{ } Position the rear subpanei as shown. 


( 1) Refer to Detail 5-1A and instal! grommets in holes A, 


B, and C. 


OQ, 
(Gy) GROMMET 


Detail 5-1A 


| Refer to Detail 5-1B and install a #6 solder lug at D 
with a 6-32 x 1/4" screw and a 6-32 nut. Position the 


solder Jug as shown. 


® 6-32 NUT 
I 


le 7 #6 souveRr Lue 


2x 1/4" SCREW 


Detall 5-18 


ied 


CESSEy us 


[5-32 NUT 
2i5 


aK gg LOCKWA SHER 
ee 
| 


ASHER 


6-32 x 3/8" 
SCREW 


Detail 5-1C 


F1: {f you intend to operate your Oscilloscope from 
120 volts, install a 1-ampere slow-blow fuse at F1. 
However, if you intend to operate your Oscilloscope 
from 240 volts, instal} a 1/2-ampere slow-blow fuse. 


Mask the fuse rating on the fuse replacement label 
{i-ampere for 120-volt operation, or 1/2-ampere for 
240-volt operation}. Then remave the paper backing 
and press the label orito the subpanel near.the fuse 


slock as shown in the Pictorial. 


Push the circuit board standoffs into holes E, F, G, 


and H, See the inset drawing. 


(} R2/SW3: Refer to Detail 5-1D and install a 10 k& 


contro} with switch (#19-716) at R2/SW3 with a 
control nut. Be sure the control key goes into the 
subchassis hole. 


CONTROL 


Gu. 


etall 5-1D 


4 5 
_t 4 pee yt ee 
10 4 12 13 14 


( Y Similarly, mount another 1-3/8” threaded spacer at K 
with an 8-32 x 1/2” screw and a #8 lockwasher. 


t ¥ Set this subpanel aside temporarily. 
REAR PANEL ASSEMBLY 


Refer to Pictorial 5-2 for the following steps. 


#6 x 3/8" 
HEX HEAD 
SHEET METAL 


CORD 


BLUE AND WHITE 
LABEL 


PICTORIAL 5-2 


¢ ¥ Mount the four cord retainers to the rear panel with 


#6 x 3/8’ hex head, sheet metal screws as shown, Be 
sure to fit the locating ridges on the retainers into the 
panel holes before you tighten the screws. DO NOT 
overtighten the screws. 


Remove the backing paper from the blue and white 
label and press the label to the rear panel as shown. 
to the numbers on this label in any 
communications you have with the Heath Company 


about this kit. 


CHASSIS ASSEMBLY AND WIRING 


Refer to Pictorial 5-3 (in the “Illustration Booklet”) for the 


( | Position the rear panel so that Hole AA is as shown. 


{ ): Mount the rear subpanei to the rear panel with three 


#6 x 1/4" sheet metal screws as shown. 


6 aA 


bye ty ao el 


1s 


{ § R3: In a similar manner, install a 1 MQ control 
(#10-1043) at R3 with a control nut. 
( } Refer to Detail 5-1E and mount a 1-3/8” threaded 
spacer at J. Use, an 8-32 x 1/2" screw and a #8 
lockwasher. Center the screw in the slot. 
8-32 X 1/2" 
SCREW 
an #8 LOCKWASHER 
Refer 
1-3/8" THREADED 
SPACER 
foliqwing steps. 
oO “uN % ay 4 (INCHES) 2 3 
s76, 9/8 | 8/8, 7/8 
brebereen ly aL tht Li + 1 poate 
5 4 5 6 7 e 


is} 


4 (cM) 2 3 


{ } Install a grommet in the left subpanel at hole BB. 


{ } Loosely attach the left subpanel to the rear pane! and 
rear subpanel with four #6 x 1/4” sheet metal screws. 
Then tighten the four screws, 


{ ) dAnstall a grommet in the right subpanel at hole BA. 


{ } Loosely attach the right subpanel to the rear panel and 
rear subpanel with four #6 x 1/4” sheet metal screws. 
Then tighten the four screws. 


NOTE: When hardware is called for in a step, only the screw 
size wilk be given. For instance, if “6-32 x 1/4" hardware” is 
called for, it means that a 632 x 1/4” screw, one or more 
#6 lockwashers, and a 6-32 nut should be used for each 
mounting hole. The Detail referred to in the step will show 
the proper number of lockwashers to use. 


{ ) Refer to Detail 5-3A and mount the low voltage 
circuit board to the right subpanel. Use three sets of 
6-32 x 1/4" hardware at corners BC, BD, and BE. Be 
sure to position the circuit board so the part number is 
as shown. Do not pinch any wires between the circuit 
board and the subpanel. Also, be sure the circuit board 
does not protrude into other cutout areas of the 


subpanel, 


a 


PLASTIC 
CLAMP 


YY 
32 x 1/4" 
WY 

Ys i 


NUMBER 


Detall 5-3A 


( } At hole BF, secure the indicated capacitor to the 
subpane!l [with the positive (+) end as shown] with a 
plastic clamp and 6-32 x 1/2” hardware: Be sure 
neither the capacitor nor its leads protrude into the 
area where the horizontal circuit board goes. 
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NOTE: The next two circuit boards must mount flush 
against the subpanels. When you install these boards, refer to 
the inset drawing and check along the edge of the 
rectangular cutout in the subparel to see if any excess solder 
or wire ends are keeping the circuit board from fitting 
properly against the subpanel. Reheat or trim connections as 
necessary to make the circuit boards fit properly. (The 
circuit boards must fit property so the switch shafts will line 
up properly with the front panel.) 

{ }) Loosely mount the vertical circuit board (#85-1538) 
to the left subpanel with six sets of 4-40 x 1/4’ 
hardware. 

( ) In a similar manner, loosely mount the horizontal 
circuit board (#85-1539} to the right subpanel with 
four sets of 6-32 x 1/4” hardware, Be careful that you 
do not pinch any wires between the circuit beard and 
the subpanel. 

{ } Refer to Detail 6-3B (in the “Illustration Booklet”) 
and temporarily mount the front subpanel to the left 
and right subpanels with four #6 x 3/8’ flat head 
sheet metal screws. 

{ } Install and tighten five control nuts on the five shafts 
protruding through the front subpanel. Tighten all the 
screws that hold both the vertical and horizontal 
circuit boards and the two screws holding switch 
$W203, Then remove the five controi nuts. 

Refer to Pictorial 5-4 (in the “Illustration Booklet”) for the 

following steps. 

( ) Prepare a 4° smaller yellow wire and connect it 
between vertical circuit board holes C (S-1) and G 
(S-1). 


{ ) Prepare two 9"'blue wires. 


{ } Connect one biue wire to hole N (S-1)}, 
(') Connect the other blue wire to hole P (S-1), The free 
ends of these wires will be connected later. 


in the following steps, connect the wires coming from the 
foil side of the horizontal circuit board to the foil side of the 
vertical circuit board. Solder each wire as you connect it, Do 
not shorten any of the wires, but route and group the wires 
as shown in Detail. 5-4A. 


( ) White-orange to hole J. 

( } White-green to hole A. 

( ) White-biue to hole E. 

{ } White-gray to hole By 

( } White-yellow to hole K. Route this wire as shown. 


The white-red wire and the twin leacl will be connected later. 
Also the two blue wires coming from the vertical circuit 
board will be connected later. 
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Refer to Pictorial 5-6 (in the “Illustration Booklet’) for the 

following steps. 

( ) Refer to Detail 5-5A (in the “lilustration Bookiet”’) 
and form the wire harness as shown. 


NOTE: In the following steps, the term “BO” (breakout) 
refers to a piace where a group of wires come out of the 
harness, Each breakout is identified by a number, 


{ } Refer to the Pictorial and route BO #16 (breakout 
#16), BO#15, BO#14, BO#17, and BO#13 through 
grommet BA. 


( } Route BO‘s #18, 15, 14, and 17 through grommet BB. 
( } Route BO’s #16 and 18 through grommet A. 
{ ) Route BO#12 through grommet C. ~ 


( ) Position: the remaining breakouts as shown in the 
Pictorial. 


Refer to Pictorial 5-6 (in the ‘illustration Booklet”) for the 
fotlowing steps. 


In the following steps, connect the wires coming from the 
indicated breakouts. Solder each wire as you connect it to 
the horizontal circuit board. NOTE: Be very careful that 
solder does not flow down onto nearby foils and cause a 
solder bridge. 


BO #8 

{ | Orange to hole ORG +15 V. ‘ 

( ) White-brown to hale AR. 

( } Gray to hole GRY-15V. 

( ] White-viotet to hole AP. 

BO #9 

( } Brown to hoie BRN-5Y. 

BO #10 

{ } Either orange to either hale ORG +15V. 
{ }) Other orange to other hole ORG +15V. 
{ } Either gray te either hole GRY —15V. 
{ ) Other gray to other hole GRY —15V. 


{ ) White-brown — route this wire through the indicated 
hoie. [t will be connected later. 


BO #5 


{ ) Either red to either hole RED +170V. 


( } Other red to other hole RED +170V. 


. BO #6 


( ) Grange te hole ORG +715V. 


( } Black to hole BLIX/GND, 


{ } Gray to hole GRY —15V. 


BO #7 

Twisted red and white. 

( } White to hole AC. 

( } Red ite hole AD, 

( } Yellow to hale YEL +5V. 

In the following steps, connect the wires coming from the 


indicated breakout to the iow voltage circuit board. Solder 
each wire as you connect it. 


{ ) Either yellow to either hole +SVDC/YEL. 
{ } Other yellow to other hole +5VDC/YEL. 


(} Brown to hole -6VDC/BRN. 


BO #3 


{ } Three orange wires to three holes +15VDC/ORG. 


BO #2 
( } Three black wires to three holes GND. 


( ) Three gray wires to three holes -15VDC/GRY. 


BO #1 
{ } White-red to hole +150VAWHT-RED, 


( } Either red to hole +170V/RED, 


The other red wire will be connected later. 


{ 


BO #11 


( ) ‘Two twisted green wires to two holes PL-1/GRN. 


Refer to Pictorial 5-7 (in the “Iliustration Boolkiet”) for the 
following steps. 

$n the foliawing steps, connect the wires coming from BO 
#17 to the vertical circuit board. Sofder each wire as you 
connect it. 

{ ) Elther gray t9 either -15V/GRY. 
{ } Other gray to otner ~15V/GRY. 


( ) Either orange to either +15V/ORG. 


( } Other orange to other +15V/ORG, 


Yellow to switch SW102-2 lug 2 {S-i). Another wire 
was previously soldered to this iug. 


(2) 


Connect the wires coming from BO #14 as follows: 
( ) Black to GND/BLK. 


( } White-red to +150/RED-WHT. 
Refer to Pictorial 5-8 (in the “fllustration Booklet’) for the 
following steps, 


{ } Reposition the Oscilloscope as shown. 

(|) SW4: Temporarvily mount the 120-240 switch as 
shown with one 6-32 x 1/4" screw. Be sure the lugs 
with the shorting wire are positioned up.as shown. 

( ) Set the switch to 120 or 240, depending on the tine 
voltage that you will operate the Oscilloscope on. 

( } SW5: Temporarily mount the NOR-LOW switch as 


shown with one 6-32 x 1/4” screw. Be sure LOW is 
showing on the switch and itis positioned as shown 
in inset drawing #1. 


NOTE: One of the line cord leads is marked with 4 rib as 
shown in inset drawing #2, Be sure you identify this ribbed 
fead in the next step. 


) Refer to Detail 5-8A and carefully prepare the line 
cord leads as shown, Then twist and melt a small 
amount of solder on the bare wire ends. 


i : " 
NOB pe 


sl pee EY 
—_ ae 


Se = 
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Be 
3 = SMOOTH GRN 
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Pass the prepared end of the Jine cord through hole 
AA from the lettered side of the rear panel. 


{ ) 


In the folowing steps, wrap the leads around the fugs to 
make mechanically secure connections as shown in inset 
drawing #3. 


Connect the line cord leads as follows: 


{ } Green lead to solder lug D (S-1). 


( ) Smooth lead to fuseholder F1 lug 1 (5-1). 
{ ) Ribbed lead to switch SW4 lug 6 {NS}, 


Refer to Detail 5-88 and secure the line cord in rear 
panel hole AA with the strain relief. 


a) 


LETTERED 


INSERT THE 
REAR HALE 
INTO THE HOLE. | 


PLACE THE 
LINE CORD 
IN THE SLOT. 


SQUEEZE THE 
TWO SEGMENTS 
TOGETHER. 


Detail 5-88 - 


} Securely wrap the line cord around the cord retainers 
on the rear panel. 


} Prepare two ” larger black wires. Twist the bare ‘ends 
and apply a small amount of solder to hold the wire 
strands together. 
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Connect one 7” larger black wire from fusehoider F1 
lug 2 (S-1) to switch R2/SW3 lug 5 (S-1}. Make 
mechanically secure connections. 


(4 


Connect the other 7” larger black wire from switch 
R2/SWS jug 4 (S-1) to switch SW4 lug 3 (NS), Make 
mechanically secure connections. 


Prepare a 13” larger red wire. 


( ) Connect one end of the 13” targer red wire to control 
R83 lug 2 (S-1}), Route the free end through grommet 
B; it will be connected ater. 


Position the high voitage circuit board as shown and 
route the following wires through grommet 8. They 
will be connected later. (Do not mount the circuit 
board down onto the plastic standoffs until you are 
instructed to do so.) 


Green from hole M. 


Two brown from holes J and L. Twist these leads 
together as shown before you route them. 


Orange from hole G. 


(} 


Yellow from hole K. 


() 
Connect and solder the wire harness wires coming from 


arommet C to the circuit board as follows: 


{ } Shorired to hole F. 


{ ) White to hole H, 


(| Long red to hole +170V. 
Connect and solder the five wire harness wires coming from 


grommet A to the circuit board as follows: 


{ ) Red to hole +170V. 


{ ) Orange to hole +15V/ORG. 


Gray to hole —15V/GRY. 


White-violet to hole CHOP BLANK IN, 


Black to hole GND. 


Cut each lead of a 1.5 MQ, 1-watt, 10% 
{brown-green-green} resistor 3/4’° from the resistor 
body. 


% 1 oncHes) 2 3 


Oo 8 4 (cm) 2 3 4 5 6 7 


R&: Connect the prepared 1.5 MQ resistor to control 
R3, between lugs 1 (NS) and 3 (NS). Position the 
resistor body away from the control body. 


C) 


In the following steps, connect and solder the remaining 
wires coming from the circuit board as follows: 


{(. ) Yellow from hole D to contro! R3 lug 1 (S-2). 

( } Red from hole B to contro! RB lug 3 (S-2}. 

Red from hole A to control R2/SW3 Jug 3 (S-1}. 

) Orange from hole C to control R2/SW3 lug 2 (S-1). 


Yellow from hole & to control R2/SW3 lug 1 (S-1). 


f | T1: Refer to Detail 5-8C, be sure the leads are 
positioned as shown, and mount the transformer with 
four #8 lockwashers and four 8-32 nuts. Do not pinch 
any wires between the transformer and chassis. 
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Refer to Pictorial 5-9 {in the “illustration Booklet’) for the 
following steps. 


{ | Prepare two 1-1/2” larger black wires. Twist the bare 
ends and apply a small amount of solder to hold the 
wire strands together. 


NOTE: In the following steps, be sure to make mechanically 
securé connections. 


( } Connect one 1-1/2” larger black wire between switch 
SW4 jug 2 (S-1) and switch SW5 iug 2 (8-1). 


( } Connect the other 1-1/2” larger black wire between 
switch SW4 lug 5 (S-1) and switch SW5 jug 5 {S-1). 


Connect transformer leads to switch SW4 as follows: 


ei | { | Black to lug 6 (S-2}. Wrap the bare end around the 
ce | = | ee Http -c switch lug if necessary. 
“GR 


N\P-B LK 
———— j | —| | 2 | eae ( } Black-red ta tug 3 (S-2). Wrap the bare end around the 
0 9) Co i switch lug if necessary. 
Ls a F Oh (} f Connect transformer leads to switch SW5 as follows: 
Sean 
() oe 7 , iC 
| 2 ag J Oo { J Black-yellow to lug 3 {S-1). 
mie + : 
eee: { ) Black-green to tug 6 (S-1). 
f iT | : 
Dd] ( }) Black-gray to tug 7 (S-1), 
f ( ) Black-whi lug 4 (S-4 
. aci-white to lu Tp. 
Detail 5-8D : 
; , { 5) Refer to Detail 5-9A, remove the two screws that hold 
a to Detail 5-8D and connect and solder the five the two switches, position the switches down into 
in nae transtormer jeads to the high voltage circuit board their permanent positions, and secure them in place 
as fotlows: with four 6-32 x 1/4” screws, 
{ } Brown to hole BRN. { } Install a cable tie around the six transformer leads, 


pull it tight, and cut off the excess fength of cable tie. 
( } White-brown to hole WHT/BRN. 


{ } Green to hote GRN. 


Detail 5-9A 
{ ) White to hole WHT. 


( ) White-biack to hole WHT/BLK. 


( } Position the circuit board so the four circuit board 
standoffs line up with the circuit board holes. Then 
push the circuit board down until the standoffs latch 
in place, See inset drawing #4 on the Pictorial. 
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Refer to Pictorial 5-70 (in the “Iflustration Booklet”) for 
the following steps. 

( * C3: Refer to Detail 5-10A and mount the 
100-100-300 pF electrolytic capacitor to the right 
subpanel as shown. Be sure to position the three 
center lugs as shown, Then twist the four mounting 
lugs 1/8 turn. 


TWiST 1/8 


TURN 
\ 
MOUNTING \Kleu, 
Be 


TAB 


— 


Detail 5-104 

{ } R4: Cut both leads of a 47 kQ (yellow-violet-orange), 

tewatt resistor to 1/2’. Then connect it between 
capacitor C3 tugs 3 (NS) and 4 (NS). 


Connect the low voltage circuit board wires to capacitor C3 
as follows: 


( Y Black to tug 4 (S-2). 

( } White-blue to lug 1 (S-1). 
( } Red to tug 2 (NS). 

& } White-red to jug 3 (5-2). 


{ } Connect the red harness wire to capacitor C3 lug 2 
{$-2). 


Connect the power transformer leads to the low voltage 
circuit board as follows: 


{ } Short red to the indicated hole RED (S-1). 
{ } Long réd to the other hole RED (S-1). 


{. } White-yellow to the hole WHT/YEL (S-1}. 


(INCHES) 2 3 


& } Ether yellow to either hole YEL (S-{). 


( ) Other yellow to the other hole YEL (5-1). . 
( } Either orange to either hole ORG (8-1). 


( ) Other orange to the other hole ORG (5-1). 


( ) White-orange to hole WHT/ORG (S-1). 


Refer to Pictorial 5-11 (in the “WHustration Booklet} for 
the follawing steps. 

In. the following steps connect the wires coming from 
grommet B to the CRT socket. Be sure to count the socket 
fugs by starting at the keyway. 


Twisted hrawn wire pair: 
{ ) Either wire to lug 12 (S-1}. 
4) Other wire to lug 1 (5-1). 

{ } Orange to lug 2 (S-1). 

( } Yellow to lug 3 61. 

( } Red to jug 4 (S-1). 

{ }) Green to tug 8 (S-1}. 


Connect the wires coming from the vertical circuit board to 
the CRT socket as follaws: 


( ) Blue from hole N to lug 6 (S-1). 
( } Blue from hole P to lug 7 (S-1}. 


Connect the twin lead coming from the horizontal! circuit 
board to. “he CRT socket as follows: 


( ) Lead from hole H to lug 9 (8-1). 


( J Lead from hole G to tug 10 (8-1). 


FRONT PANEL ASSEMBLY 


Refer to Pictorial 6-1 (in the “Hlustration Booklet’) for the 

following steps. 

( } Remove the four screws that hold the front subpanel 
to the left and right subpanels, and position the front 
subpanel as shown. Set the rest of the chassis aside 


temporarily. 


* + Refer to Detail 6-1A and mount a BNC connector, 
with its hardware, at Y1. Use a large solder lug and 
position it as shown. Then bend the solder jug up as 
shown, 


BNC 
CONNECTOR 


Detall 6-1A 


In a similar manner, mount another BNC connector 
and large solder jug at Y2. Bend the solder lug up as 
shawn, 


Mount a BNC connector at CA. Use only the hardware 
supplied with the connector. 


In a similar manner, mount another BNC connector at 
CB, 


Refer to Detail 6-i1B and mount a 200 22 control 
(#16-1058) on a contro] bracket. Bend the contro! 
tabs over as shown and be sure the control lugs are 
positioned as shown. 


In a similar manner, mount another 200 2 contro! on 
a control bracket. 


3-48 x 3/8"! 
FLAT HEAD 
SCREW 


TAB 


#3 LOCKWASHER 
Ti 
nae al -48 NUT 


aes 
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CONTROL 
BRACKET 


Detail 6-7 


2008 CONTROL 


‘{) Re: 


{ ) RB: Refer again to Detail 6-18 and mount a contro} 
bracket at RS. Use two sets of 3-48 x 3/8” flat head 
hardware, Be sure the control knob tines up behind its 
hole in the front subpanel. 

ina similar manner, mount the other control 

bracket at R6. 


SW1: Refer to Detail 6-1C and mount a DP3T switch 
at SWI. Use two 1-78 x 1/4" flat head screws, 


Detail 6-1C 


mount another DP3T 


SW2; In a similar manner, 
switch at SW2. 


Refer to Detail 6-1D ana mount a feed-through 
connector at CG with a push-on nut, The connector is 
fragile — be careful not to break it off. 


ae on 


PUSH-ON 


@ 


Detail 6-1D 


( }. Refer to Detail 6-1E and {from the front of the 
subpanel) install two Jarge nylon bearings in holes CC 
and CD. 


Detail 6-1E 


Ina similar manner, instal} two small nylon bearings in 
holes CE and CF. 


{ } 


SMALLER 
BLK 


1-1/2" 
MALLER 
ORG 
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PICTORIAL 6-2 


Refer to Pictorial 6-2 for the following steps. 


{ 


ie} 


) 


hw % 1 
1/8 , 9/8} 8/8, 7/8 
6 


Sata naal ee 


Oo : 


Prapare the following wires: 


Two 1-1/2” smaller black 
Two 1-1/2” smaller orange 
Two 1” bare 


Connect a 3-1/2" smaller black wire from the solder 
lug of connector Y1 (S-1) to switch SW fug 3 (NS). 


Connect a 1-1/2" smaller orange wire from connector 
Y1 lug 1 (S-1} to switch SW lug 8 (NS). 


(INCHES) 2 ic} 


Connect a 1’ bare wire from switch SW1 lug 4 (S-1), 
through lug 2 (S-2), through lug 6 (S-2), to lug 7 (S-1). 


C1: Connect a .1 uF capacitor between switch SW1 
tugs 5 (5-1) and 8 (S-2). Position the capacitor as 
shown in the inset drawing. (This capacitor is not 
polarized and may be installed either way.) 


Connect a 1-1/2” smaller black wire from the solder 
lug of connector Y2 (S-1) to switch SW2 lug 3 (NS). 


Connect a 1-1/2” smaiier orange wire from connector 
Y2 lug 1 (S-1) to switch SW2 lug 8 (NS). 


C1: Connect a 1” bare wire from switch SW2 lug 1 
(S-1), through lug 2 (S-2), through lug 6 (5-2), to lug 7 
(S-1). 


C2: Connect a .1 MF capacitor between switch SW2 
lugs & (S-1) and & (S-2). Position the capacitor down 
against the switch as shown in the inset drawing, (This 
capacitor is not polarized and may be installed either 
way. 


Refer to Pictorial 6-3 and mount the front subpanel to 
the chassis.Use four #6 x 3/8” flat head sheet metal 
screws. Be careful you do not pinch any wires between 
the metal parts. 
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Refer to Pictoriai 6-4 for the following steps. 
( ) Refer to Detail 6-4A and install four rubber feet in the 
i CRT ring. 
{ } Mount the CRT ring to the front subpanel with four 
sets of 6-32 x 3/4” flat head hardware and four 5/16” 


spacers as shown. 


{ ) Refer to the Pictorial. Then cut the piece of fish paper 
to 3-3/4" x 3/4’, remove the protective paper 
backing, and mount the fish paper onto the CRT ring 
so the straightest edge of the paper is tight against the 
front subpanel. (This will keep light from leaking from 
the pilot lamp to the CRT face.) 


{ } Refer to Detail 648 and instal! a #53 lamp in the 
lamp socket. 
( } Mount the lamp socket and terminal strip to the CRT 
ting with 632 x 3/8” flat head hardware. Position the 
socket so the lamp is behind the lamp hole. 


( ) Connect the white-brown wire coming from the hole 
in the horizontal circuit board to connector CG (S- 


[ HORIZONTAL } 
[CIRCUIT BOARDE 
ed of 


( ) Cut both leads of the 22 Q resistor to 1/2". 


( )} Gonnect the resistor between pilot lamp lug 2 {S-1) 
and terminal strip lug 2 (NS}. 


{ } Locate the two twisted green wires coming from the 
wire harness and route them as shown. 


( ) Connect either of the twisted green wires to pilot lamp 


jug 1 (S-1). 
( } Connect the other twisted green wire to terminal strip 
lug 2 (NS). 
6-32 x 3/4" i 
| {( ) Connect the white-red wire coming from : the 


horizontal circuit board to terminal strip lug 2 (S-3). 
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PICTORIAL 6-6 


Refer to. Pictorial 6-5 {in the “Iilustration Booklet”} for the 
following steps. 


Connect the free ends of the remaining vertical circuit board 
wires as follows: 


( 


( 


) 


) 


Black from hole R to switch SW1 lug 3 (S-2). Wrap the 
wire end around the lug. 

Orange from switch SW101-1 to switch SW1 between 
lugs 1 and 2 (S-1). 


Remove an additional 1/4" of insulation from the end 
of the white-gray wire coming from hole X. Then 
route this wire through contro! RS lug 1 (S-2} to lug 2 


(S14), 


White-black from hole U to control R5 lug 3 (S-1). 


{ 


) 


Black fram hole Y to switch SW2 tug 3 (S-2). Wrap the 
wire end around the jug. 


Grange from switch SW101-2 to switch SW2 between 
lugs 1 and 2 (S-4). 

Remove an additional 1/4” of insulation from the end 
of the white-gray wire coming from hole AC. Then 
route this wire through control R6 lug 1 (S-2) to lug 2 
{S-1). 


White-black from hole AB to control RG lug 3 {S-1). 


Refer to Pictorial 6-6 for the following steps. 


( 


) 


Connect the white-green wire coming from horizonial 
circuit board hole N to BNC connector CA (S-7}. 


Connect the white-black wire coming from hole BD to 
BNC connector CB (S-1). 
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us 
#210-97 a Refer to Pictorial 6-7 for the following steps. 
aie ay ( } Refer to Detail 6-7A and secure the front panel in 
te eReW place. Use five control flat washers and control nuts 


PICTORIAL 6-7 


CONTROL 
NUT 


/” contROL 
FLAT WASHER 


| FRONT 
PANEL 


on the indicated switches as shown. NOTE: Do not 
overtighten these contro! nuts, 


Refer to the Pictorial and position the front (#210- 
98) and rear panel (#210-97) rings over the front 
and rear panels. Position them so the side rail 
mounting holes are near the botiom as shown. 
(NOTE: The panel rings are not identical.) Reposi- 
tion capacitors C1 and C2 as necessary. 


Mount a side rail to the front and rear panel rings. Use 
four 6-32 x 1/4” flat head screws and be sure the 
handle mounting hoies are positioned toward the front 
of the Osci!loscope as shown. {nstall the screws in the 
rear panel ring first. {1m some cases you may need to 
joosen the seven rear panel screws.) 


In a similar manner, mount the other side rail with 
four 6-32 x 1/4” flat head screws. 


Detail $-7A 
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Refer to Pictorial 6-8 for the following steps. 


{ } Remove the backing paper from the danger label and 
apply the label as shown. 


mie dh ( ) Start two 6-32 x 5/16” setscrews into each of the 1/4” 
ip couplings. 


( } Place the couplings about halfway down over the shaft 


] of both subchassis controls. Then tighten the lower 
: : setscrew of each coupling against the flat of the 


control shaft, DO NOT overtighten the setscrews! 


Y 
EE, 
Lille 


( } Stide a fong contro! shaft through each of the two 
indicated nylon bearings, and down into each 
coupling. NOTE: The fiatted end of both shafts must 
extend above the front panel as shown, However, their 
rotational position is not important. 


{ } Temporarily tighten the upper setscrew of both 
LONG couplings. 
CONTROL 


_ SHAFT yet 


( } Turn both skafts fully counterclockwise. Shaft R2 
—— should click to OFF. 


Refer to Pictorial 6-9 for the following steps. 


( } Start two 4-40 x 1/8" setscrews into each of the 1/8” 
couplings. Use the allen wrench supplied with your 


{ kit, 


1/4" 
COUPLING 


( ) Place the 7/8” couplings about haifway down over the 
EAL shaft of both controls R138-1/SW102-1 and 
R138-2/SW102-2. Then tighten one setscrew of each 
coupling against the control shaft, Carefully bend 
nearby circuit board parts out of the way as necessary. 


{ ) Slide a short control shaft through each of the two 
to indicated small nylon bearings and down into each 

Pernt 4 DANGER coupling. NOTE: The flatted end of both shafts must 
6-32 x 5/16" LABEL 6-32 x 5/16" extend out of the front panel, However, their - 
SETSCREW SETSCREW rotational position is not important. 


( } Temporarily tighten the upper setscrew of both 
couplings, 


PICTORIAL 6-8 { ) Rotate both control shafts as far as they will go both 


ways to be sure there is no interference between 
couplings and nearby circuit board parts. Carefully 
bend parts out of the way as necessary. 


SETSCREW 


4-40 x 1/38" 
SETSCREW 


PICTORIAL 6-8 


Refer to Pictorial 6-70 (in the “Illustration Booklet”) for the 
follawing steps. 


The front panel knobs use bushings that must be pressed 
into the knobs before the knobs are mounted on the-control 
shafts, Perform the following steps carefully since it is very 
difficult to remove a knob bushing once it is fully inserted. 
You will line up the pointer on each knob with a specific 
mark on the front panel, Whenever you remove any knob, 
be sure to replace it on the control shaft from which you 
rernoved it. 


NOTE: Examine the concentric shaft knob bushing 
(#455-613) before you perform the following steps. Note 
that the bushing has a round hole at one end and a “keyed 
hole’”’ at the other end. In the following steps, be sure you 
place the bushing on the outer shaft so the round hole is 
toward the front panel. 


( 


} 


Refer to Detail 6-10A and place a concentric knob 
bushing (with the round hole toward the front panel) 
onto the outer shafts of switches SW101-1, SW101-2, 
SW203, SW201, and SW202. 


Rotate the outer shaft of these switches fully 
counterclockwise. 


OUTER 
SHAFT 


CONCENTRIC 
KNOB BUSHING 


KEYED HOLE 
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Refer to Part A of Detail 6-108 and fine up the 
colored pointer of a large black control knob 
(#462-951) with the 20 VOLTS mark on the front 
panel at SW101-1, Then pressthe knob part way onto 
the bushing. 


Now carefully remove both the bushing and the knob. 
Do not allow the knob to come off the bushing. 


Refer to Part B of Detail 6-10B and place the knob 
and bushing on a table or other firm surface. Place a 


soft cloth under the knob to prevent it from being | 


marred, Use a nut driver or other tool and drive the 
bushing into the knob as shown, 


Replace the knob onto switch SW101-1. Be sure the 
pointer is lined up with the 20 VOLTS mark. 


In a simitar manner, install large black control knobs 
onto the remaining switches with bushings. Be sure the 
knob pointers point to the most counterclockwise 
positions as shown in the Pictorial, 


Refer to Part A of Detail 6-10C and install a small 
knob bushing onto the inner shaft of control R128-1. 
NOTE: One end of the bushing has a metal insert. This 
must be installed toward the shaft. 


Turn the inner shaft fully clockwise. 


Line up the pointer of a small red knob with the CAL 
“dot” as shown in Part B of Detail &-10C. Then press 
the knob part way onto the bushing. 


Carefully remove both the knob and bushing and drive 
the busting into the knob. 


Replace the knob on the shaft. 


In a similar manner, install a smail knob bushing and 
smal] red knob on control R128-2. Be sure the inner 
shaft is fully clockwise and the knob pointer lines up 
with the CAL “dot.” 


In a similar manner, instal! a small knob bushing and 
smal{ red knob onto the inner shaft of control 
R253/SW205. Be sure the inner shaft is fully 
clockwise and the knob pointer lines up with the CAL~ 
arrow point. 


Install a smal! knob bushing and small red knob onto 
the Inner shaft of contre! R213/SW204. Be sure the 
inner shaft is fully clockwise and the knob pointer is 
at the 5 o’clock position. 


Similarly install a smail knob bushing and smali red 
knob onto the inner shaft of contro! R263, Be sure 
the Inner shaft is fully clockwise and the knob pointer 
is at the 5 o’clocic position. 


NOTE: As you install each of the next four knobs, first 
loosen the top setscrew that holds its contro! shaft. Then 
pull the shaft out through the front panel several inches and 
install the knob. (if you don’t do this, the contro! can be 
damaged.) Then reconnect the shaft. Be-sure the knob 
points to the proper position. 
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Detail 6-10C 


{ ) Insta a small knob bushing and smal! black knab 
onto the shaft of control R138-1/SW102-1. Be sure 
the shaft is fully counterclockwise and the pointer is 
lined up with the OFF dot. 


() Similarly install a small knob bushing and small black 
knob onto the shaft of control R138-2/SW102-2. Be 
sure the shaft is fully counterclockwise and the 
pointer js lined up with the OFF dot. 


NOTE: Refer to Detail 6-10D and notice that the large shaft 
knob bushings are tapered. When you place one of these 
bushings in a knob, be suire the smaller (tapered) end goes in 
or the bushing will not slide into the knob. If you are not 
sure which end is smailer, roll the bushing across a flat 
surface; the bushing will gradually turn toward the smaller 


end, 


( } Install two large shaft knob bushings into two smal! 
black knobs with skirts as shown in Detail 6-10E. 


NOTE: The large shaft bushings may look either 


A or B beiow. 


THIS END GOES 
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ol SPRING at 


SMALL 
RIDGE’ 


Detail 6-10D 


() Install one black knob on control shaft R2, Line ua 
the pointer with the PWR OFF dot. 


{ } Install the other black knob on control shaft R3. 
Position the pointer at the 7 o’clock position. 


ed) « 


tl 
i 


El 


Detail 6-10E 


#4 LOCKWASHER 
4-40 NUT GX 


ae 
Cy 
Dog 


LEFT SHIELD 
BRACKET 


4-40 x 1/4" 


BRACKET 


RIGHT SHIELD 


CRT 
SUBSHIELD 


RUBBER FOOT 


CRT SHIELD] 


Detail 6-17A . 


Refer to Pictorial 6-11 (in the “Illustration Bookiet’} for 
the following steps. 


( ) Refer to Detail 6-11A and position the CRT shield 
with its seam down as shown, 


{ } Mount the right shield bracket to the CRT shield. Use 
4-40 x 1/4" hardware. 


( ) Simitarly, mount the left shield bracket to the CRT 
shield. Use 4-40 x 1/4" hardware. 


{ ) Install two small rubber feet to the inside of the CRT 
shield at holes DA and DB. 


{ } Use two smali rubber feet and mount the CRT 
subshield to the inside of the CRT shield as shown. 


( } Cut the CRT insulator strip into two 2-3/8” lengths. 


Refer to Detail 6-11B and fit an insulator strip aver each 
CRT clamp. 


WARNING: Be extremely careful when you handle the CRT 
due to its high vacuum. Do not strike, scratch, cr subject the 
CRT to more than moderate pressure at any time. A fracture 
of the glass could result in an implosion of considerable 
violence capable of causing personal injury. 


( ) Carefully remove the cathode ray tube (CRT) from its 


box, 
CRT 


INSULATOR 


Detall 6-118 
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CRT (eS) 


Detall 6-11D 


Detail 6-11C 


Refer to Detail 6-11C and slide the CRT shield over 
the CRT. Make sure the key is positioned as shown. 


Position the two CRT clamps onto the CRT. 


Refer to the inset drawing on the Pictorial and 
carefully insert the CRT into the chassis, Be sure the 
CRT subshield is positioned in the CRT ring as shown 
and nearby wires are routed as shown. Loosen the 
CRT ring if necessary. 


Secure the entire assembly with two 8-32 x 1/2” 
screws and two #8 lockwashers, 


Refer to Detail 6-11D and position the CRT socket so 
its keyway is aligned with the CRT plug key. Then 
press the CRT socket onto the CRT plug. NOTE: The 
socket fit is very tight and it may not go on ail the 


“way. 


Refer to Detail 6-11E (in the “Illustration Booklet”) 
and position the two blue wires coming from the 
vertical circuit board so they are as far as possible 
from any nearby metal, and as far as possible from 
each other, 
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Detail 6-12A 


‘er to Pictorial 6-12 for the following steps. 


Refer to Detail 6-12A and remove the protective 
covering from both sides of the CRT window and 


graticule. 


Carefully wipe off the CRT window and graticule with 
a soft, lint-free cloth. 


Insert the CRT window into the rear of the CRT 
bezel. Then insert the graticule with the painted lines 
toward the inside (next to the CRT window). Make 
sure the screw holes line up. 


PICTORIAL 6-12 


PAINTED 
THIS SIDE 


( ) Secure the assembly with two #4 x 1/4” screws. 


( } Position the CRT bezel over the front panel cutout 
and press on the bezel until it snaps into the cutout. 


This completes the wiring of your Heathkit Oscilloscope. 
Carefully inspect ali connections for loose wires or 
unsoldered connections. Remove any wire clippings or 
solder splashes. 


HIGH VOLTAGE PROBE 


During the “tnitial Tests’ you will adjust the high voltage 
power supply to —1700 volts. If your high input impedance 
voltmeter will measure 2500 volts, proceed to the “Initial 
Tests.” However, if your voltmeter will not measure 2500 
volts, refer to Pictoria! 6-12 (in the “‘ illustration Booklet’’} 
and perform the following steps. 


( ) Prepare the ends of the remaining length of large red 
wire. 


( } Locate the 10 MQ and the 1 M&2 precision resistors 
and cut their leads to 1/2". 


The following steps are grouped according to the input 
impedance of voltmeters. Only perform the steps that 
pertain to your voltmeter. 


11 MQ Voltmeters 


( } Connect one end of the prepared large red wire to one 
end of the 10 MQ resistor (S-1). 


{ } Connect the free end of the 10 MQ resistor to one end 
of the 1 MQ resistor (S-1). 


{ } Connect the free end of the 1 MQ resistor to the 
alligator clip. Crimp the tabs over the resistor lead and 
solder the connection. 


oO UN hm KH 1 CUMCHES) 2 
ve | ova 78) 7/8 | t Le 1 t i \ 
2» f f nae 
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{ } Slide the length of large sleeving over the resistor and 
the connections, 


(_) Slide the altigater clip insulator over the alligator clip 
as shown. 


Procead to “Initial Tests.”” 


10 MQ. or 1 MQ Valtmeters 


{ } Connect one end of the prepared large red wire to one 
end of the 10 MQ resistor (S-1). 


{ ) Connect the free end of the resistor to the alligator 
clip, Crimp the tabs over the resistor lead and solder 
the connection. 


(} Slide the length of large sleeving over the resistor and 
its connections. 


( } Stide the alligator clip insulator over the alligator clip 
as shown, 


The 1 MQ resistor will not be used, Proceed to “Initial 
Tests.” 


INITIAL TEST 


In this section of the Manual you will test the completed 
Oscilloscope to verify the operation of the power supply 
circuits. [t will direct you through specific tests as well as 
fead you to ithe possible catise or to the appropriate 
troubleshooting chart if a problem does exist. 


\f @ problem exists and you are instructed to check a 
“component and the associated circuitry,” keep the 
following points in mind as you work in that area -— THEY 
ARE IMPORTANT: 


1. Most of the kits that are returned for repair do not 
function properly due to poor soldering. Reheat al! 
doubtful connections, Check carefully for solder 
bridges between circuit board foils. 


2. Make sure all wires are soldered at connections where 
several wires are connected. 


3. Check each transistor to make sure it is the proper 
type (part number) and that its Jeads are installed in 
the proper circuit board holes. 


4. Check the value of each part. It is easy, for example, 
to misread the color code of a 510 & 
(green-brown-brown) resistor in a step that calls for a 
150 92 (brown-green-brown) resistor. 


5. Have a friend check your work. Someone who is not 
familiar with the unit may netice something yeu have 
consistently overlooked, 


6. Check all component Jeads connected to the circuit 
boards. Make sure leads and wires do not extend too 
far through the circuit boards and make contact with 
other connections or parts, such as shields or the 
chassis. 


Use a high input impedance volt-ohmmeter to perform the 
following tests to make sure that a short circuit does not 
exist in the power supply circuits. 


. POWER SUPPLY TESTS 


NOTE: Do not plug in the Oscilloscope’ until you are 
directed to do so ina step. 


Refer to Figures 1-1 and 1-2 (in the “Hlustration Booklet’) 

for the following steps. 

( } Connect the negative ohmmeter test jead to the 
chassis. 


NOTE: The internal wiring of mast ohmmeters is such that 
the positive terminal of the ohmmeter battery is connected 
to the positive test lead, and the negative battery terminal is 
connected to the negative test lead. In some ohmmeters this 
wiring is reversed and will cause erroneous readings when 
you make the following measurements. Try reversing the 


TEST 
POINT (TP) 


RX1KQ 


*If the reading is low, the problem may be on another 
circuit board. Disconnect wires one by one to isolate the 
trouble, Example: ff the +15 VDC (TP3) reading is low, 


RESISTANCE 


100 &2 or higher 


200 Stor higher 


ohmmeter test leacs if the measurements do not check out 
correctly at first. Be sure your ohmmeter is capable of 
forward biasing diodes and transistors. Some ohmmeters use 
a voltage of less than 1.5 volts and cannot forward bias 


diodes and transistors. 


{ ) Connect the positive test lead to the three prongs of 
the line cord plug. The center prong should produce a 
treading of zero ohms and the other two should read 
infinite. (If not, check the line cord wiring.) 


Refer to Figure 1-1 for the following test points. 


{ } Check the heat sink on transistor Q301 and make sure 
it is not touching any nearby resistor leads. 


POSSIBLE CAUSE OF INCORRECT 
READING 


C311, C4, C313, Q303, Q304, and 
associated circuitry. * 


C309, C312, Q305, Q306, and 
associated circuitry. * 


C307, C301, 0301, and 
associated circuitry. * 


C308, 16301, Q302, and 
associated circuitry.” 


D361, D302, D303, D304, C3, 
and associated circuitry. 


10 kQ or higher 


Q2175 and associated circuitry. 


Q214 and associated circuitry. 


disconnect orange wires on the circuit board until the 
reading is correct. Then trace the last wire you disconnected 
to the proper circuit board and repair the trouble. 


RX1 kQ 


Refer to Figures 1-2 (in the {Illustration Booklet”) and 1-3 
tor the following test points. 


( } Disconnect the meter and set it aside temporarily. 


( ) Set all 14 controls on the four circuit boards to their 


centers of rotation. 


Refer to Figure 1-4 {in the “Illustration Booklet’) and set 


the front panel controls as follows: 


Channel Y1 contro!s: 


AC-GND-DC 
VOLTS/CM 
VARIABLE 
POSITION 


DC BAL 


Channel ¥2 controls: 


AC-GND-DC 


GND 

50mV 

Fully clockwise (CAL) 
Center of rotation 


Center of rotation 


GND 


0404, 0405, 0406, D464, D405, 
R2, R3 and associated 
circuitry. 


Q113 and associated 
circuitry. 


0114 and associated circuitry. 


VERTICAL 
CIRCUIT 
BOARD 


Figure 1-3 
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WARNING: When the fine cord fs connected to an AC 
outlet, AC line voltage will be present at several places on 
the chassis. Also, when the Oscilloscope is turned on, high 
voltage DC will also be present. Be careful that you do not 


POSITION Fully counterclockwise (OFF) contact this voltage or an electrical shock will result. See 
Figure 1-5 (in the “Hlustration Booklet”). 


VOLTS/CM 50 mV 


VARIABLE Fully clockwise (CAL) 


DC BAL Center of rotation 
NOTE: If you do not get the proper results in the following 


tests, immediately unplug the Oscilloscope and proceed to 


INTENSITY Fully counterclockwise (OF F} 
the “In. Case of Difficulty’ section in your Operation 


FOCUS Center of Rotation Manual. 


Connect the common voltmeter lead to the chassis and 
set your voltmeter to read DC volts. 


TIME/CM 1ImS ()} 


VARIABLE Fully clockwise (CAL) and pushed in, 
{ } Plug in the Oscilloscope line cord and turn the 


INTENSITY contro! clockwise enough to turn the 


TRIG Yi+ 
Oscillscope on. 
LEVEL Center of rotation and pushed in. 
Refer to Figures 1-1 and 1-2 (in the “iilustration Booklet”) 
MODE AG and make the following voltage tests. 


HORIZ POS Center of rotation. 


IF NOT CORRECT, 
PROCEED TO: 


DC VOLTAGE READING 


Test #1 (In the “Illustration 
Booklet” with your 
Operational Manuat.} 


ro 
Cee Cc eee eT 
ee 
a 
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Turn off the Oscilloscope and disconnect the meter. 


}) Refer to Figure 1-7 and adjust control R309 until test ( ) 


point 4 is —15 veits. 
( } Turn on the Oscilloscope. 


} Turn off the Oscilloscope. 


{ } Check to see if the CRT trace is parallel with the 
horizontal graticule lines. if it is not parallel, perform 
the following numbered steps. 


) If you prepared a high voltage probe earfier, connect 
your voltmeter probe to the bare end of the probe you 
prepared. If you did not prepare a probe, proceed 


directly to the next step. 
1. Note the position of the trace and turn off the 


{ } Adjust your voltmeter to read —2000 volts DC. ROMSH? 
NOTE: If you are using.a high voltage probe you ' ' . 
prepared earlier, it will cause your voltmeter to 2, Refer 270)... igutes, (be (ine the, llitstration 
indicate one half of the actual voltage being measured Booklet’) and loosen the CRT clamp, 
if you use a 10 MQ or 11 MQ voltmeter, With a1 MQ 


voltmeter, the reading will be 1/11-the actual voltage. 3. Rotate the CRT to align the trace. 


4. Turn the power on and check the position of the 


( } Refer to Figure 1-2 and connect the probe to contro! 
trace, 


R2 lug 1. 


( } Let foose of the probe and control. Then turn on the 
Oscilloscope. The meter reading should be between 
--1500 and —2000 voits DC (~750 to --1000 volts if 
you are using the prepared high voltage probe with 10 
MQ or 11 MQ voltmeter; -135 to —180 volts with a7 
MQ voltmeter). 


5. Repeat steps 1, 3, and 4 as necessary to align the 
trace to the horizontal graticuie lines. 


6. After the correct results have been obtained, 
turn the power off and tighten the CRT clamp. 


( } Adjust the Hi VOLT ADJ controt on the high voltage 


circuit board to -—1700 volts. (Your meter will 
indicate —850 volis if you are using the prepared high This completes the “Initial Tests” section; proceed to “Final 


voltage probe with a 10 MQ or 17 MQ voltmeter; Assembly.” 
—155 volts with a 1 MQ voltmeter). 


FINAL ASSEMBLY 


HANDLE INSTALLATION 


Refer to Pictorial 7-1 (in the Hlustration Booklet") for the 
following-steps. 


( ) Refer to Detail 7-1A and install the top and bottom 
‘handle grips on the handle. Use three 4-40 x 5/16” 
black flat head screws. 


( } Refer to Detail 7-1B and install two 6-32 tapped hex 
spacers into each end of the handle. Be sure to install 
these from the outside of the handle. 


{ } Place the handle around the front of the Oscilloscope 
as shown in the Pictorial. 
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Refer to Detail 7-1C and install the handle and a 
detent at EA and EB. Be sure the bosses on the 
detents are positioned in the holies in the side rails. 
Then install an 8-32 x 1” screw, a #8 flat washer, a 
coil spring, a #8 lockwasher, and an 8-32 nut at each 
location. 


Refer to Pictorial 7-1 and install detent covers at EA 
and EB with 6-32 x 3/16” flat head screws. Be sure 
the cutout in the cover fits over the handle. 


Carefully peel away the backing paper from the 
decorative inserts. Then press the inserts into the 
detent covers at EA and EB. 


#8 FLAT 
7 WASHER 
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Refer to Pictorial 7-2 (in the “illustration Booklet”) for the 
foliowing steps. 


{ ) Locate the bottom cover, four large rubber feet, tour 
6-32 x 3/8" screws, four #6 lockwashers, and four 
§-32 nuts. The bottom cover is the cover with four 
mounting holes in it. 


( } Install a foot at each of the four mounting holes with 
6-32 x 3/8" hardware. 


( ) Turn a 10-32 x 5/8" thumbscrew two or three turns 
into hale ED as shown in the Pictorial. 


{ ) Turn the remaining 10-32 x 5/8’ thumbscrew into 
hole EC two or three turns. 


{-} Position the top and bottom covers on the 
Oscilloscope as shown. Be sure the ventilation holes in 
the covers are toward the back of the Oscilloscope and 
the covers are seated in the grooves in the side rails. 
Then tighten the two thumbserews to hold the covers 


in place. 


{ } Remove the paper backing from the Heathkit label 
and press the label into place on the front of the 
Oscilloscope as shown. 


TEST CABLE PREPARATION 
Refer to Pictorial 8-1 for the following steps. 


In the following steps you will prepare two test cables, 
Perform the steps twice, once for each cable. Double 
checkoff spaces are provided fer this. Completely prepare 
one test cable before you prepare the second one, 


Refer to Detail 81A {in the ‘Illustration 
Bookiet’’) and prepare the indicated end of the 
cable assembly. 


{}) (J 


{ } ( } Push rubber insulators onto the inner lead and 
shield Jead of the cable. 


Solder an alligator clip to the end of the inner 
lead. 


} Solder an alligator clip to the end of the shield 
lead. 


After the clips have cooled, bend the tabs 
around the wire. Then slide the rubber insulators 
over the alligator clip. 


This completes the assembly of your Oscilloscope. Proceed 
to the Calibration section on Page 25 of the “‘Operation 
Manual” and calibrate your Oscilloscope before you attempt 
to use it as a test instrument. 


Hy RUBBER 
Ny INSULATOR 


PICTORIAL 8-1 


